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ADVERTISEMENT. 

THE promoting of ufeful Knowledge In 
general, and fuch branches thereof in 
particular, as may be more immediately fer- 
viceable to the Britifh Colonies, being the ex- 
prefs purpofe for which the American Phi- 
losophical Society was inftituted; the Pub- 
lication of fuch curious and ufeful Papers, as 
may, from time to time, be communicated to 
them, becomes, of courfe, one material part of 
their defign. 

As foon therefore as the Society judged 
that they had received a fuflficient Number of 
Communications for a Volume, they appointed 
a Committee, to aflift the Secretaries, in fe- 
leding out of them fuch as might be moft pro- 
per for the public view. And for their direc- 
tion in the execution of this truft, the two 
following rules were given, viz. 

Firfit " That the grounds of the Commit- 
tee's choice of Papers for the Prefs, fliould al- 
ways be, the importance or fingularity of the 
fiibje^s, or the advantageous manner of treat- 
ing them, without pretending toanfwer,.or to 
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iv Advertisement. 

:^ make the Society anfwerable for the certainty 

of the fa6ts, or propriety of the reafonings, 
contained in the feveral Papers fo publifhed, 
which muft ftill reft on the credit or judgment 
of their refpedive Authors. 

Secondly, " That neither the Society, nor the 
Committee of the Prefs, do ever give their opi- 
nion as a body, upon any paper they may pub- 
liih, or upon any fgbjedt, of Art or Nature 
that comes before them." 

Thefe Rules were adoptedfrom the Rules of 
that illuftrious Bady the Royal Society of 
London, whofe example the American Phi- 
losophical Society think it their honor to 
follow, in their endeavours for enlarging the 
Sphere of Knowledge and ufeful Arts. And 
though, in Countries where the Arts and all 
ufeful Improvements have arrived sUmoQ: at 
their maturity, the following Work may licarce 
be confidered as a mite thrown into the com- 
mon treafury; yet here, where they are but in 
their infancy, it may be received as fome ac- 
ceffion to our fmaller Stock. 
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LAWS AND REGULATIONS, 

OF THE 

Jmeriean P H ILOSOPH IC A L SOCIET Y 

Held at P HTLADELPHIA^ p-or promoting: 
USEFUL KNOWLEDGE, 

TWO Societies having formerly fubfifted in Philadelphia, whofe 
views and ends were the fame viz. ** the Advancement of ufe^ 
ful Kn^wledge^* — it was judged that their union would be of public 
advantage; and they were accordingly united /tfuw^iry ad, 1769, by 
a certain Fundamental Agreement t the chief Articles of which are.~ 

Pirft^ That the name of the United Society ihall be The American 
Philofophical Society ^ held at Philadelphia for promoting u/e/uJ Know 
ledge* 

Secondly t That there fhall be the following Officers of the Society, 
viz. one Patron, ^ine Prffidant^ three Vice Prefidents^ oac Treajurer^. 
four Secretaries^ and three Curators. 

Thirdly J That all the above officers (hall be chofen annually by 
ballot, at the firft meeting of the Society in January; excepting only 
that inftead of clefting a Patron, the Governor of the Province be 
requcfted to be Patron. 

Other Laws were to be made by the United Society; and accord- 
ingly the following LAWS, &c. were ptflcd February 3d, 1769 : 

I. Of the annual Payments to he made by Members. 

EVERY Member of this Society (ball fubfcribc Ten Shillings 
yearly, to be applied by the Society to fuch purpofcs as they (hall 
dire^; and no Member (hall be entitled to a vote in the annual elec- 
tion of officers, unlefs it appears that he ha» paid into the hands of 
the Trcafurcr, the fubfcription of the preceding year, and all former 
arrears, if any there were. 

Every Member hereafter to be chofen, agreeable to the Laws of 
this Society, (hall pay Ten Shillings admiffion money, and alfo fub* 
fcribe for the yearly payment of Ten Shillings^ before he is entitled 
to have any vote in the bu(iaefs of the Society at their meetings. 

U. Of 
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II. Of the Elegfion of Members. 

The eleAton of new Members fhall be by ballot, and that oolj on 
the third Friday in the months of January, April, July and O&ober ^ 
and in order to fuch eledHon at leaft twenty Members muft be prefent. 

Any Member may, at any meeting, propofe fuch perfon or per- 
fons, as he thinks proper to be a Member or Members of this Soci* 
ety J but no perfon fhall be ballotted for, unlefs his name, together 
with the name or names of the Member or Members who propofed 
him, has been fixed up by the Secretaries for the view of the Society^ 
at the two meetings preceding the time of eleAion. Nor (hall any 
perfon be deemed duly chofen unlefs three-fourths of the votes of 
the whole Members be in his favour. 

III. Of the Officers^ and manner of their ekition. 

The cleftion of fuch Officers as are to be chofen in this Society, 
fhall be on the firft Friday in January every year, by ballot or writ- 
ten ticket, between the hours of Two and Five in the afternoon, at 
fuch place in this city as fhall be fixed by the Society at theh* previ- 
ous meeting on the third Friday in December every year; of which 
notice fliall be given in the Gazette, or fuch other public Papers as 
the Society fhall order, at leaft one week before the day of eleftion* 

Before opening the eledlion, the company that (hall be met at half 
an hour after Two, ihall appoint three Members of the Society as 
judges of the ele£bion, and alfo two clerks or fecretaries, for^taking 
down the names of the voters. And in cafe of an equality of votes 
for any Officer, after cafting up the ballots, the decifion fhall be by 
lots, to be drawn by one of the judges* 

IV. Of the Preftdent. 

The Prefident is to prcfid^ at all meetings, to preferve order, to 
regulate the debates, and to ftate and put queftions, agreeable to 
the fenfe and intention of the Members. 

V. Of the Vice-Prefidents. 

In the abfence of the Prefident^ his duty fhall devolve on the 
Vice-PreftdentSj fo that they fhall prefide alternately at meetings. But 
if the Vicc-Prefident, whofe turn it is to prefide at any meeting, 
fhould be abfent, his place fhall be fupplied by any of the other Vice* 
PrefidentSy who (hall be prefent, accoxding as he may be next in turn. 
If only one Vice-Prefident be prefent, he fhall of courfe prefide; and 
if neither the Prefidcni, nor any. Vice-Prefident be prefent, the Mem- 
bers met, fhall appoint one of their number to take the chair for 
that meeting, VI. Of 
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VI. 0/ the Trea/urer. 

The Treafurer fhall receive the fubfcriptions of the Members, and 
all the other moniel that may become due to the Society, and ihall 
pay the fame agreeable to their orders, certified to him by the Pre- 
iident, Vice-Prefident or Member, who was in the Chair when the 
order was made. The Treafurer (hall keep a regular account of all 
monies received and paid by him as aforefaid; and once every year, 
or oftener if required by the Soiciety, he fhall render an account to 
them of the ftock in his hands, and the difburfements made by their 
order, and fhall deliver up to his fucceflbr the books and all papers 
belonging to them, together with the ballance of cafh in his hands. 
And for the faithful diicharge of his truft, he fhall before he enters 
on his office, give bond and fecurity to the Prefideot and Vicc-Pre- 
fidents, in double the fum which they, or any three of them, fhall 
judge he may probably become entrufled with, during his faid office. 

VII. Of the Secretaries. 

The Secretaries fhall fo fettle matters as to take equal fhares of air 
all bufineff , and fo as that two of them fhall ferve at every meetings 
viz. one to take the ipinutes, and one to read all letters and papers 
that may be communicated to the Society. It is alfo the bufinefs of 
the two Secretaries of each particular meeting, to copy into the minute 
book, the proceedings of that meeting in order to produce the fame 
fair to the next meeting. They are further to copy into the proner books 
all fuck letters, papers andeflays, as the Society may think ^t to pre*' 
ferve on record, and to have the fame ready to be laid before the 
next meetings 

The other two Secretaries are, in the mean while, to give notice 
to new members of their ele£lion, and agreeable to the directions of 
the Society, to write or anfwer letters; and in general, to manage 
all matters of Correfpondenee. 

The Secretaries may, for their own eafc, change places ; fo that 
the two who have fcrved as correfpending Secretaries^ for one month 
or limited time, fhall take their turn to ferve for the like time aa 
fitting or attending Secretaries. 

YIIL Of the Curators^ 

The bufinefs of the Curators fhall be to take charge of, and pre- 
ferve, all Specimens of natural ProdudKonSf whether of the Animal^ 
Vegetable or Fojfil kingdom; all models of machines and iaflrumcnts, 
and all other matters and things belonging to the Society^ which 
fliall be committed to them*, to clafs and arrange theo^^^iit t^ir pro- 
per 
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per order, and keep an exaft lift of tbcm, with the names of the 
refpeAive donors, in a book provided for that purpofe^ which book 
ihall be laid before the Society, as often as called for« 

The Curators, on entering upon their office, fhall give fuch a 
receipt for every thing that is committed to their charge, as the So- 
ciety (hall think proper ; and, at the end of their term, ihall deliver 
up the fame to their fucceiTors. For the faithful performance of 
their duty, and of the truft repofed io them, they fhall give bond 
to the Prefidents, and Vice Freiidents, in fuch a fum as they, or an]F 
three of them, ihall require. 

IX. Of the Meetings cf the Society* 

The ordinary meetings of the Society ihall be on the firft and 
third Fridays of every month, from Oftober to May, both incluiive^ 
til fix o'clock in the evening, and on the third Friday in each of the 
other four months, zx feven o'clock. 

No meeting fhall be continued after ten o'clock, nor any new mat« 
ter be introduced by motion or otherwife, after nine o'clock. 

X. Of the Difpofition of Money ^ and making nev) LaviS* 

No part of the Society's flock fhall be difpofed of in PremiumSy or 
otherwife, nor fhall any new laws be made, until the fame have 
been propofed at one meeting, and are agreed to by two-thirds of 
twenty or more Members prefent at a fubfequent meeting. 

XL Of other Proceedings of ihe Society. 

No qucftion fhall be put on a motion^ unlefs the motion be fecond-^ 
ed\ and the determination of any queflion fhall be by ballot ^ inflead 
of open fuffrage, if defired by any four Members. In cafe of an 
equality of votes on any queflion, the fame fhall be deferred to ano- 
ther meeting. 

When any Member fpeaks he ihall itand up, and addrefs himfelf 
to the Chair, and the reft ihall remain iilent in their feats. When 
two or more offer to fpeak at the fame time, the prefiding Member, 
in that, as in other matters of order, fhall regulate and determine 
who ihall fpeak firil. 

XII. Of Committers. 

The Members of this Society fhall be claffed into one ot more of 
the following Committees. 

I • Geography, Mathematics, Natural Philofophy and Aftronomy. 

2. Medicine and Anatomy. 

3. Natural Hiflory and Chyraiftry- 4. Trade 
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4« Trade and Commerce^ 

5. Mecbaoict and Architecture* 

0« Hulbandry and American Improvcmcmt* 

Thefe CmtmittP^s (ball mcei on their own adjonrnmentif and at 
Aich other tiroes a$the Society fhaU appoint, for the eonildcratlon of 
any matters referred to them, and (hall have power to chnfe theip 
own Chairman. But no CommhUt% as fuch, (hall talte up any new 
bufinefs of the Society, but (hall confine tbemfelves only to the fub« 
JtAs fof which they are appointed, and to matters referred tu them 
by the Society, 

^ .Mnai CvoH hth \ CHAJU.BS THOM^QN,} ^^^*^^^ 
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PREFACE. 

KNOWLEDGE ii of little ufcy when confined to mere fpecu- 
lation : But when fpeculative truths are reduced to praflicet 
when theoricif grounded upon experimentsi are applied to the com- 
mon purpofes of lifei and wbeni by tbcfcy agriculture if improved^ 
trade enlargedi the arts of living made more eafy and comfortablcy 
and| of courfc} the increafe and bappinefs of mankind promoted; 
knowledge then becomes really ufeful. That this Society, therefore, 
may, in fome degree, anfwer the ends of its inftitution, the mem* 
bers propofe to confine their difquifitions, principally, to fuch fub- 
jefts as tend to the improvement of their country, and advancement 
of its intercft and profpcrity. 

The traft of country now poflTeflcd by the Englijb in Nmh^Amt^ 
rica is large and very extenfive; thefoil and climate various i and, ly« 
ing between the 2$th and 55tb degrees of North latitude, is not only 
fubjefi to the gradations from extreme beat to extreme cold, but 
feems capable of fupplying almoft all the productions of the earth. 
It is watered with plentiful ftreams, accommodated with creeks, 
bays and havens, and interfe^lcd by rivers, which run far into the 
country, and not only open an eafy communication with the ocean, 
but, by interlocking with each other, afford an inland navigation 
of fome thoufand miles, that with no great expence might be ren* 
dered ftill more extenfive* 

By the induftry of iu inhabitants, the land in many places is 
cleared of iu wood, reduced to arable and pafture ground, and ren- 
dered fit to receive thofe fruits, trees, planu and grain, which are 
proper to every foil.-^-The Indians who were natives of this coun- 
try, and whofe employments were hunting and filhing, paid little re* 
gard to hufbandry, or the cultivation of the land. To trade and com- 
merce they were ftrangers. Elegance of living they defpifed. They 
depended on the bow, and were content if, with the fortune of the 
chafe, the fpontaneous fruits of the foreft, the fi(b which they 
caught, and a little /ntf/an corn which their women and children raifcd, 
ihey could fupport life* Hence it was that, upon the firft difcove- 
ry of America by the Europeans ^ Indian cora was the only grain 
found here* 

The fruits, trees, plants, and grain, introduced by the new in- 
habitants, are moflly fuch as were cultivated in European countries, 

c from 

[sj BcU'iTravelf into China. Bu Halde*i Hlftury of Chint* K«mpfer*f Hiftorfof Jap^, 



- Digitized by 



Google 



xViii PREFACE. 

horn whence thefe inhabitants came. But the foil and climate of 
tbefe countries being different from that of Europlf, no wonder if 
many of them do not fucceed here as well as in Europe. 

If we may trnft to the report of travellers, (a) this country, in the 
fame degree of latitude, very nearly refembles Chinas or the traA of 
land that forms the eaftern fide of y^Jia^ in foil, climate, temperature 
of the air, winds, weather and many natural produdlions'. And 
the fame refemblance is remarkable between the weftern fidie of the 
old world and the weftern fides of our continent} (b) whereas the 
eaftern and weftern fides of the fame continent differ greatly* 

From the lateft and beft accounts, (c) we find that Kamt/chatka, 
and the coaft to the north of it, arc in almoft every rcfped, fimi- 
lar to Labrador in Jmtrica^ but very different from thofe parts of 
Europe which are comprehended within the fame degrees of latitude. 

Philadelphia lies in the 40th degree of north latitude, the very 
fame as Pekin in Chinas and nearly the fame with Madrid in Spaiw^ 
and that part of California, of which Sir Francis Drake took pof- 
feffiou. In Philadelphia and Pekin, which lie onr the fame fider of 
the two continents, namely, the eaftern, the winters are cold, and 
the fummera are very warm. The fame winds, in both places^ pro- 
duce the fame cffeAs. Thus in both, the north-weft winds are cold 
atid piercing; the fouth-weft warm and dryj the north-eaft cpid and 
wet ; the fouth-eaft wet but warm. Befides, the general windis that 
prevail are the north-weft in winter, and fouth-weft in fummer. 
But the cafe is different in Madrid and CaHfamia,* though thefe 
places- agree with each other in almoft every circumilanee. 

This refemblance is manifeft not only in the weather and climate, 
but is alfo remarkable in the foil and natural produce. Tobacco^ 
Phytolacca, (or poke) the perfimon tree, the mulberry tree, with fe- 
▼eral others, are natives oi£hina, they are alfo the natives of thit 
part of America. Ginfeng is gathered to the wefhrard of Pekin^ and 
as far as we know, has not been found in any other part of the worlds 
except within the fame degrees of latitude in America. Thefe ob- 
fervations give grounds to hope that, if proper enqiHries were made, 
many more of the native plants of China, and very poffibly the Tea, 
fo much in ufe amongft us, and now become ib necefiary a part of 
our diet, might be found in America. 

Who knows whether the arrack tree, of which we read, may not 
be the fame as the American tocoz\ or as our fugar maple, which, 
for many years fucceffively, will yield a large quantity of rich, fwect 
fap, from whence a fine fpirit may be diftilled^ It might be worth 

enquiring 

(b) NatMral and Chnl Ht/hry of CMormiz. 
Ic) Muiler^s F'tya^i/rom AAiaiU.Amcncau. 
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enquiring, whether the cotton of Virginia^ which b different from 
that raifed in our iflandsi ii not the fame as that of which the Chin0f§ 
make their fine callicoes and muflins ; whether the Indian hemp of 
America^ or more probably, the filk grafs found in Virginia^ i$ not 
the fame as the Chinefe Herba \ and whether the iilk, gathered from 
the trees in Chinas of which poets and travellers have told marvel* 
lous ftories, is any thing more than the cocoons, which, in many 
places, are to be found in great plenty, on our trees and bufhes. 

The filk of China feems to be of different forts; that of which their 
Sandanoes and coarfe filks are made, is ftrong and harih \ that 
which they workup into their fine damaiks is foft, but of a weaker 
thread. Hence it is probable, that tbey have different fpecies of 
filk-worms. In this part of Amnicay different kinds of filk^worms 
are found upon difierent trees and fhrubs; the cocoons of fome of 
them, particularly thofe that feed on the faffafras, are larger, and 
the filk they produce, though not fo fine, is much (Ironger than that 
of the Italian filk-worm that feeds on the mulberry. Is there not 
reafoo then to believe that, if experiments were made with our own 
filk-worms, and fuch as are moft ufeful were propagated, this coun* 
try might, in a few years, produce plenty of filks ? 

Such of the plants of China as have been introduced here, feem to 
agree with our foil and climate, and to thrive in a degree equal to 
our warmeft expectations ; witnefs the rice, the whiik and the Chi^ 
nefe vetch. Thcfe may encourage us to try others. From the trials 
made in our iilands of the fugar cane, coffee, ginger, &c. there is rea« 
fon to hope, that the fpices of the Eaft-Indics may be propagated and 
cultivated there. 

Thus by introducing the produce of thofe countries, which lie on 
the eaft fide of the old world, and particularly thofe of China^ this 
country may be improved beyond what heretofore might have been 
expelled. And could we be fo fortunate as to introduce the induf* 
try of the Chintfc^ their arts of living and improvements in huf- 
bandry, as well as their native plants, America might in time become 
as populous as China^ which is allowed to contain more inhabitants 
than any other country, of the fame extent, in the world. 

We have many trees, plants, roots and herbs, to the medical vir- 
tues and ufes of which we are ftrangers. The fruit of our perfimon 
tree has been ufed, to good purpofe, in brewing beer j but it was not 
known before the experiment was made, by order of this Society, laft 
winter, that one buihel of this fruit will yield above a gallon of proof 
fpirit, of an excellent tafi;cand flavour. To what ufes in pharmacy 

the 
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the gum, thf* bark and roots of this tree, which b to very aftrmgentf 
may be applied, is unknowD. The virtues of the Magnolia and fpice« 
wood are not fufficiently afcertained, though they have beAi ufedf 
and found to be excellent remedies in fome diforders. There is a 
tree called the Xantholixum, that grows in Maryland^ Virginia and 
both the CarolinaSf the bark of which is of fuch a particular qua* 
lity, that the fmalleft bit of it, on being chewed, ftimulates the 
glands of the mouth and tongue, and caufes a flow of faliva equal to 
that of a flight falivation, while its aAion continues. No rational 
experiments have yet been made to find out its virtues and ufes. A 
number of other trees might be mentioned, fuch as the faflafrafs, the 
wild cinnamon, the magnolia altiffima; the fragrant fmell and aro- 
matic tafte of which prove that they have medicinal qualities, though 
their ufes are not fully known. The fumach Kkewife deferves exa* 
mination. Its feed or berries, if not the wood itfelf, might be ufed 
in dying. The. Indians mix its leaves with their tobacco, and there* 
by render it more aromatic and agreeable in fmoking« There is a 
fpecies of it which yields a gum that nearly if not exaAly relemUes 
the Gum Copal. Indeed there is reafon to believe it is the very 
fame. 

Our wines and raifias are imported from forrign countries; while 
nature points out, that there cannot be a country more proper than 
this is for producing the grape. Before our lands were cleared, and 
fo many of the grape vines extirpated, foreigners who vifited this 
country, could not help obferving and admiring the quantity that» 
like native vineyards, prefented themfelves to their view. And even 
now our hills, vales and level land abound with them* They grow 
ra every foil, are fuited to every climate, and without cultrvation, 
pour forth their fruits in abundance; many of them rich and luf- 
cious to the tafte. It is not a little furprifing therefore, that the 
culture of the grape was not among the firfl: of our improvements. 
Confidering the great variety of vines wc have on this continent, it 
is not to be doubted that, with a little care and indufl:ry, America 
might produce wine fufficient, not only for home confumption, but 
even for exportation ; and, confidering the richnefs of many of our 
grapes, in their prefent wild, uncultivated ftate, and the improve- 
ment they muft receive from culture, there is reafon to hope that, in 
time, our wine may be much efteemed« 

It would.be endlefs to recount all our plants, roots and herbs; 
many of which, though now negle£led, might, with a little care and 
attention, become articles of commerce, and be of great ufe to our 
country. It is found from experience that flaxfeed, by reafon of 
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the drought and fcorching Sun in May and June^ does not grovr 
welly and hemp requires fo rich,a foil, that few pieces of ground will 
produce it. There is a plant, a native of this country, which grows 
in many places, but delights more particularly in light fandy foils, 
known commonly by the name of Indian hemp; its bark is fo ftrong 
that the Indians make ufe of it for bow-ftrings. Could we but find 
a method of feparating and foftcningits fibres, fo as to render it fit 
to be fpun into fine thread, it might ferve as a fubftitute for flax and 
hemp. I'his plant deferves to be cultivated on another account^ 
The pod it bears contains a fubftance that, from its foftnefs and elaf- 
ticity, might be ufed inftead of the fineft down. Its culture is eafy, 
inafmuch as its root, which penetrates deep into the earth, furvives 
the winter, and fhoots out fre(h ftalks every fpring. Five or fix 
years after being fown, it is in its greateft perfe£Uon. With the roots 
of plants, unknown to white people, the Indians fiain wood, hair 
and ikins of a beautiful colour, that preferves its luftre for years, 
though expofed to the weather. With the juice of herbs they relieve 
many difeafes, heal wounds, and cure the bite of the moft venomous 
fnakcs* A perfeA knowledge of thefe fimples, and of many others, 
with which our country abounds, might be of great ufe to mankind* 
The bowels of our earth are but little explored, notwithftandiog 
the encouragement received from the experiments that have already 
been made. There is a great variety of clays, many of them valuable* 
Of fome, good crucibles have been made, and fire bricks, equal to 
any in the world. Others have anfwered fo well in burning, as to 
induce one to hope, that in time, a porcelain, equal to that brought 
from CUnaf may be made here. Near Ntwcafile on Delaware^ a 
xlay is found, which, ufed as a paint, retains its colour for years, 
even when expofed to the weather, without any mixture of oil* In 
many places is found a kind of earth, which has been ufed inftead 
of Spanijb brown, and anfwered the end. In other places there is 
an ochre, which dyes a wainfcot colour. May not fome of thefe 
clays have medicinal qualities? About eighteen miles from this city, 
on the banks of Ne/bamenyy is a large bed of black lead. The lands 
•to the fouthward are fo replete with nitre, are fo favourable for pro^ 
xiucing it, that, infundry places, it appears like a hoarfroft, on the fur- 
face of the ground. We are informed that a gentleman in Virginia^ 
made a large quantity of faltpetre from the fweepings of his tobacco- 
houfe, for which he received a medal from the Society of Arts: And, 
to evince the importance of this difcovery, the fame gentleman afierts 
that, from the floor of a tobacco-houfe, fixty by forty feet, may be 
colleAed by a very fimple proceis, fixteen hundred weight of nitre 
in a year. Nay, it is faid there are, if the exprefGou may be allowed, 
mines of faltpetre in the mountains. Of 
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Of ores and minerak Atmrica produces variety, as well as pleo* 
ty; iron, copper and lead are (bund in many places* Some famples 
of tini antimony and btfmuth ores have been lately diicovered, and 
other minerals, the nature and properties of which are not fuffici* 
ently afcertained. 

It would be worthy of every perfon, therefore, who wiihes to un« 
prove his country, and advance its intereft, to try whether he can* 
not find at home, or introduce from abroad, new fpecies of planu, 
trees, fruits, grain, &c. fuitable to our own foil and climate, for the 
fupport and ornament of life, and for articles of trade and commerce. 
Each one according to his opportunities and ability, ihould explore 
the virtues of our native plants, &e. and fearch out the treafures which 
•nature has concealed in the bowels of the earth* 

Such difcoveries will not only be a benefit to ourfelves, but they 
will vender us more ufeful to our mother country. They will give 
full fcope to our induftry, without exciting her jealoufy, or interfere* 
ingin the leaft with her manufaAories; they will enlarge and give 
ftability to her commerce. For if by thefe means, the continental co- 
lonies can fupply her with the rarities of Chinas and her iflands can 
furni(h the rich fpices of the Eafi^Indies^ her merchants will no longer 
be obliged, in order to obtain thefe, to traverfe three quarters of the 
globe, encounter the difiiculties of fo tedious a voyage, and, after 
all, fubmit to the infolence, or exorbitant demands of foreigners. 

Already has Britain experienced the advantage of her colonies 
furnifhing thofe articles, with which ihe ufed to be fupplied by for- 
eign nations. In the infancy of the colonies, and before they were 
•fettled, ihe depended on Sweden and Ruffia for naval ftores. The(e 
nations, imagining that Ihe could not procure them elfewherct and 
refolving to increafe their gain, entered into a combination to raife 
the price : And had not her colonies fttrnifiied thefe articles, fhe 
muft have given up the empire of the fea, or fubmitted to their ar* 
bitrary impofitions. 

But to accomplifh thefe defirable ends, it is efteemed neceflary, 
and propofed, that men of learning and enquiry fhould turn their 
thoughts and attention to thefe fubjeAs. The bulk of mankind fol- 
low a beaten track. They feldom turn their thoughts to experiments, 
and fcarcely ever adopt a new meafure, until they are well afliired 
of fucceis and advantage from it, or are fet upon it by thofe, who 
have weight and influence with them. 

That this Society may, as far in their power, contribute to the 
carrying fuch a plan into execution, it is propofed to make it a prin- 
cipal part of their bufinefs to inquire, and try to find out, what our 

country 



Digitized by 



Google 



F R E if A G E. xxiii 

country is capable of produciogi what improvemcDts-maT: be made 
it\ agriculture, fanning, gardening, &c. The beft methods of manu« 
sing land, of reftoring foils, that are worn out, and of proteding 
and guarding our fruits, trees, plants, and grains, from worms, in- 
fects and blafts ; how to improve the breed of ufefiil animals, and 
introduce other fpecies from foreign countries; how to preferve our 
timber for fhip-building and other purpofes, and to increafe the moftr 
valuable forts, the beft time for felling and the beft method of fea-^ 
foningit; what are the virtues and ufes of the many plants, 8cc^ 
which this country produces; what exotics or medicinal plants may 
be introduced> and the beft method of propagating the moft ufcful 
of them; what new. vegetable juices may be difcovered, and tt^e beft 
way of managing' them; what improvements may be made in the 
art of fermentation, making of wine, cyder, vinegar, &c. the cheap* 
eft and belt methods of making highways, caufeways and bridges, 
joming of rivers, and increafing our inland navig^tioof 

But it is not propofed to confine the views of the Society, wholly, 
to thefe things, fo as to exclude other ufeful fubjefls, either in phyfics, 
mechanics, aftronomy, mathematics, &c« 

The means, of conveying knowledge are now become eafy. Print- 
ing houfesare ereAed in all the principal towns on the continent, and 
regular pofts eftablifhed to carry letters and papers from one to ano- 
ther. Philadelphia^ (the place where this Society meets) hath, by 
its central iituation, not only a ready communication by land, with 
our continenul-colonies; but likewife* with our lilands, by., veflels 
employed' in carrying on our trade. Beiides, hints thrown out in- 
ouT public circulating papers ace not loft, as in this country, almoft 
every manisfond of reading, and ieems to have a thirJlfor knowledge. 

The Society, are very fcnfible how unequal they are to the tafk of 
carrying into execution a plan of fo extenfive a nature. But they 
hope the ufefulnefs of it will procure them the countenance and affift- 
ance of every, man who wrflies well to his country, 

'There are many gentlemen in different paru of the country, whom ^ 
Providence hath bleiTcd with afflhence, and wbofeaunderftanding is 
improved by a liberal education* From iiKh the Society promife 
themfelves great affiftance, as thehr fortunes enable them to make 
experiments, which men of narrow circumftance^ would not dare to 
attempts The farmers employed in cultivating the lands are inteU 
l^ent and fenfible, capable of obfervation, and of making many.ufe- 
ful experiments* From thefe we fhall thankfully receive every hint 
and praftical obfervation, relative to the improvement of their farms^ 
the culture of trees and grain> the railing of ftock,. 6^, As among,; 
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our mechanics many are expert and ingeniousi the Society fiope to 
be favoured with any new inventions and difcoveries they (hall makei 
and as many of our young men, who have turned their thoughts to 
philofophical fubje^s, have difcovered fuch a degree of judgment and 
genius, as will enable them to carry their refearches far into nature^ 
their fentiments on fuch fubjeflsi as they ihall be pleafed to commu- 
nicate to us, fhall be received with thankfuloefs. For beiides the 
other advantages that may redound from an inftitution of this forti 
It may hav^ a tendency to infpire our youth with a love of know- 
ledge, to draw them gently from fcenes of diflipation, and to ani- 
mate them with a laudable defire of diftinguiihing themfelves by im- 
provements in arts and fciences, and by ufefiil difcoveries that may 
do honour to themfelves, and promote the intereft of their country. 

Every (pecimen of what is curious or valuable in forming a cabi- 
net, or coUeftion of foffil, vegetable or animal fubftances, that may 
enlarge the bounds of natural hiftory in general, and of this part of 
the world in particular, will be eftecmed agreeable prefects, and 
grateful acknowledgments will be made to the refpeAive doDOrt. 

The Society propofe, as foon as their (lock will enable them, to 
reward with fuitable premiums every perfon who (hall make any va- 
luable improvement, invention or difcovery, in any of the fubjeAs 
before mentioned. They will always be ready to incorporate as 
members, thofe who deferve well of their country. In (hort, 
the chief merit the Society mean to claim to themfelves is only 
that of encouraging and directing enquiries and experimenu, of re- 
ceiving, colle£ling and digetting difcoveries, inventions and improve- 
ments, of communicating them to the public, and diftingui(htng the 
authors; and of thus uniting the labours of many, to attain one end, 
namely, the advancement of ufeful knowledge and improvement of 
our country. 
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American Philosophical Society, Be. 



S^ G T^ I. 

Mathsmatical iiaiAs^TRONOMicAL Papers^ 

A defcriptimi of a n^w Orrbry, planned and mnv near^ 
fy fni/hed ky^ David Rittenhouse, A. M. of Nor^ 
ritoni in the county of Philadelphia. Communicated by 
i>r. Smith. 



Reail ftift 



THIS machine is intended to have three/j^f jr^ 
ftanding perpendicular to the horizon: 
That in the front to be four feet fquare* 
m^e of flieet brafsi curioufly poliflied, filvered and paint- 
ed in proper places, and otherwife ornamented. From 
the center arifes an axis, to fupport a gilded brafs ball, in* 
tended to reprcfent they«ii. Round this ball move others^ 
made of brafs or ivory, to reprefent the planets: They are 
to move in elliptical orbits, having the central ball in one 
focus; and their motions to be fometimes fwifter, and 
fometimes flower, as nearly according to the true law of 
Hn equable defcription of areas as is poflible, without too 
great a complication of wheel-work. The orbit of each 
planet is likewife to be properly inclined to thofe of the 
others; and their Aphelia and Nodes juftly placed; and 
Vol. I. A their 
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their velocities fo accurately adjufted, as not to differ fen- 
fibly from the tables of aftronomy in fome thoufaiuis of 
years. 

For the greater beauty of the inftrmnent, the balls rc- 
prefeating the planets, are to be of a confiderable bignefs;. 
but fo contrived, that they may be taken off at pleafure» 
and others, much fmaller, »id fitter for fome purpofes^ 
put in their places. 

When the machine is put in motion, by the turning of 
a winch, there are three indexes, which point out the hour 
of the day, the day of the month and the year, (according 
to the Julian account) anfwering to that fituation of the 
heavenly bodies which it then reprefented; and fo conti- 
nually, for a period of jooo years, either forward or 
backward. 

In order to know the true fituation of a planet, at any 
particular time, the fmall fett of balls are to be put each 
on its refpedtive axis,' then the winch to be turned round 
'till each index points to the given ^ime; then a fmall 7>- 
lefcopCy made for the purpofe, rs to be applied to the cen- 
tral ball, and dirediing it to the planet, its longitude and 
inclination will be feen on a large brafs circle, filvered, 
and properly graduated, reprefenting the Zodiac^ and 
having a motion of one degree in 72 years, agreeable to 
the preccffion of the jEyirmtwf^/: So likewife by applying 
the telefcope to the ball reprefenting the Earthy and di- 
reding it to any planet, then will both the longitude and 
and latitude of that planet be pointed out (by an index, 
and graduated circle) as feen from the earth. 

The two^lefler Faces are four feet in heightb, and 2 feet 
3 inches in breadth r One of them reprefenis and exhibits 
all the appearances oi Jupiter^ and his fatellites, their 
eclipfes, tranfits and inclinatk)ns: Likewise all the appear- 
ances of Saturn, with his ring and fatellites. And the 
other reprefentsall the phaenomina of the Af(7m, particularly 
the exa£k time, quantity, and duration of her eclipfes, and 
thofe of the Sun^ occafioned by her interpofition ; with a 
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fnoft curious contrivance for exhibiting the appearance of 
a Sniar Ectipfe at any particular place on the earth : Like- 
wife the true place of the Moon in the figns» with her la- 
titiidev and .the place of her Apogee and Nodes^ the Sun^n 
declinationt equation of time, &c. It muft be underftood 
that all thcfe motions are to correfpond exactly with the 
celeftiaL motions, and hot to differ fome Degrees from the 
truth, as is common in orreries. 

The whole may be adjufted to, and kept in motion, by 
a ftrong Pendulum Clocky neverthelefs, at liberty to be turn- 
ed by this winch, and adjufted to any time, paft or future. 

iV. B. The above machine is*^ to be fupported by a ma- 
hogany cafe, adorned With foilage, and fome of the bed 
enrichments of fcuIptUre/ The part containing the me- 
chanical ailronomy of thr JlfoM, has beenfometime finifh- 
ed, and is found perfedly to anfwer, by many trials al- 
ready made of it. The remainder of the work is now al- 
mpft coihpleted. The clock part of it may be contrived 
to play a great variety oiMufic. 
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—The ^dlaming CiUi^mUVTIDl^^:.^ 

oftha IJpaafit ^ Vecius .^e/^rip laid before the Society im 

greiable iiOheir Dates^ and eldim a: Place here^ ax it 

' ^^/ be ofj^/e^ in wirious ^R^fpl^isJPiMppjar^ tbem'.^ith 

tbe^Gt^ Ohkrvz6bnsif fht XtzaSktf ^tprwardf madh 

.rj in thir^rovince; and Jhm tbence tt^ c^^^ 

^^ rencfs hetiveen Computation and ObfenMtipn^t^etBtP 

ivifj^tbe QiuTes of thofe D^ffwaices^ . 1 . ' 

Read.^irTjROJBCnON tf tbtemfmmv TtANSfr of VENtJS ^niibt WV; wtieh^s u 

Jpw. ^768. Jl iiffm Jiwe 3d, xgi^. IjXMiA Eittefthiui;. JIAJBC U -^ i^ - : '/» > ^ r. 

^ 176^ Jane |4».a»^t^i^. J4»4kui>p|ace, a*.. ^^. ^i'^. 37* ^ .(-!:. 

*t:^ Hdiocentric pUce of g in ecliptic, .8. zg. 18. iz Lit. g,]^. 4' a^^ , 

^T -;',/.>'! /At;8^Ifc«tf?y^ftijrfftefr«^ ! » 'il>^ i'^c7^^'•"^'' 

Log. @ « G 5.006568 Diftaace 10154385 
<^ , JLog. $ <J 4-861095 ^iO. V 7^ 6a65» 



\' 



Log- ? «0 4.460858 Dia. * ^8^9733 



/ 



^ Diff. Log. .400437 

^ Apparent Scmidiameter of 15^ 5X^«»I5', ^ 
Ov^pparcnt Scmidiametcn^f^ftv tA \" \ ^ jV^ ^ 

-^fminifliM • Seroidiam. rf ft ©CSd^^ >, Rmdo nf Ta6a to ifik 
^- iniih'd Semidiam. of ? o',aa76 J *" ^^^ " ^••^ '• *^^ 



Diminiih\ 



Beginning of the Tranfit. ah.id' 
End, 8. 50 



But fuppofing the Son's horizontal Parallax but 8 Seconds, then for the abore Lai. and Lon. 

Firft External Contad will be at ah. ximin. 

* the DtaMtttwi wert Mmnifitito ojiftoer the Sesie to whkh the Lot, e/yemu wai/et of In the 
^T^jectwt*. 



. r $etthtFr$ie^iMi FUiel. 
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ThtfoUmirif^ Paper byibe Rkvd. Mr.EwiNO, nvas alf&^ 
/ commuHicated.' 

'^^lyX*'^ r. A -'^ )^ cfHifideration, the 

XV, prppo.fei *wbichl made to you the 19th 
pf : April laftf of obferviog the enfuingTranfit of Venus 
OYtt^ tht difk. of the Sun#: \ifhich- will be dq the 3d 
flf June, J 769; . permit m^ \q lay before you sirprOr 
)ei£iion of the uTranfit, asi ifeei^ fi»in..Philadelphiai ro- 
j^thar with the elementa of the proje<3iiiW» deduced 
from as accurate a caleulatioa^ as I could make from 
J>r. Halley'J Tables. I find from, the obfervations made 
tm ihe laft TrinQt iu Junci ij6i,if that .thei mean*. m6?- 
rrioBiofi Venus, for the year 1769, Q^pu\d he j^iil' rtidpcrthan 
.tSuffic tabl^mifke if/ and that thfe place, of the nodes €tf 
-Yt^sv flsj/ftiitediiathcfe-tab^es,, hedda(the:!fbll<>Mfing cotw- 
.re^on. At the. time of the «di][nical cotrjumftion of the 
Sun and Venus iu June 17611* their place vWas 2\if ^y 
.jy',and(herigeo<^htriQ latitiiilc'y^iasj9['r 44^ igii!^ Theh 
Qlj, aBi^ ^2626.3 thet)diftapce k£ V^usJ from the Suii': 
c£49S4^9^'^'^^^^^^' yc6us;from)the eai^h > ::r ^&4'/»9 
-her gcoornitrifc Jathude t 3' j:2'';7ii»rhclio(ieiitric latitude 
at thattme.-- ^henfky, asrthe tamgent of the incHoation 
^^iHnr.orhift i^ith: the edtptic, is to rad« (6* Is the tangeM 
-ofrfaeD&dliocQiKiribilatitude to; the line:ofihcrdiftancefrom 
,ftc.'nQde5M':r.itt9.T,3? 23^::2o^': tad,. ::T, 3^ 52^71:: 
si ifl.5^ 14? »i which dfidta fisom her place June 6^^ lySh, 
it fhe time cf the traiiftft, :-vit. at 5* 57' 20" at Greenwich; 
and the Tcmainder viz. 2* 14*" 31' 19'' is the place of her 
idcendifig node>at that timei The motifa of hir node^ 
^ flated Ihyt. Dbi iH^ileiy, is 3 1 " per annumi; therefore, for 
£ years^ add 4^' S'^.ito. the abarementioiacd plaeeof her 
iiodeaiid thfefiiml Viz. a* 14*^ 35' 27^' is the place of the 
node ia the, year ii769i: June 3d; j With thefe correded 
elemema^ and others, as in the tables^ the following cal-^ 
culati^h^aremade*' -^ M- 
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The apparent time of the edipttcal conjundtion of the 
Sun and Venus, as feen from the center of the earth, 1 769^ 
June 3d, 5**. 4' 43'', as reckoned at Philadelphia, j**. o' 
32" weft from Greenwich. The place of the Sun and 
Venus, at the time of the tranfit, is 2* 13" 26^ ^l". The 
place of her defcending node is 8* 14* ^s^ 2y" at that time. 
The geocentric latitude of Venus at that time is i o' 1 6^^295 
The Sun*s femidiameter is 15' ^s"*^S* The femi-* 
•diameter of Venus o' Ip^ Their fum 16' i^'^.6$i 
Their difference is 15' 16^.65. Vemis's horary motion 
from the Sun 3' 57''.43. The angle made by the axis of 
the earth and ecliptic, as feen from the Sun, 7* 3' i S'*. 
The angle nude by the axis of Venus^s vifible path and 
the axis of the ecliptic, is 8!^ 34' iy"i the angular point 
-or n6de being i* 8' $$" weft of the Sun. The angle made 
by the earth's axis and the axis of Venus's vifible path is 
€qual to the fum of thefe, 15^ 37^ ^$". The horizontal pa- 
rallax of the Sun on the day of the tranfit is 8^^520^, 
when his diftance from the earth is 101521.2, his paral- 
lax at his me^n diftance 1 00000 being fuppofed to be 8 ''.65, 
as found at the laft tranfit, I76i« The horizontal 
parallax of Venus on the day or the tranfit 29'^.9348f 
when her diftance from the Sun 72626.3, her mean dif-* ^ 

4aAce being according to her periodic time 72333* Tl^; 
4iiFerenceof thefe, viz. 21^^4144, is the horizontal pa- 
.Tallax <^ Venus from the Sun on the faid day. The traa'*; 
frt begins, as feen from the earth^s centeri at 2% i rj' 20"^^ 
and ends at 8^ 41^ 46"^ 72. The total ingrefs at 2^ 
36' 31^^38; the beginning of egrefs at 8\ 22' 35''.82j fo 
that the whole duration between the internal conta^ will 
be 5^ 46' ^"*A^ ^^^ ^^^^^ times will be confiderably al-n 
tered by the parallaxes of Venus in longitude and latitude^ 
as obfcrved from different parts of the earth* The whole 
effed 9f the parallaxes of Ion. itude and latitude at the time 
of the external contact to haften it, being 3' 3i''f the time 
of jt, as feen from Philadelphia, is at 2% 13' 49'' 28'^' 
P. M. And the time of total ingrefs at Philadelphia is 

2\ 
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2\ 32' a/'; the total efi«dl of thcfe parallaxes to accele- 
rate the internal contaA being 4' /^. 

Thefe times depend upon the longittid^e of Philadelphia, 
weft of Greenwich) which in this calculation is fuppofed to be 
5% o' 32'', whichisasnear asjhaveyet been able to afcertain 
it) by comparing a number of obfervations made on the e- 
clipfes of tne firft fateliite of Jupiter^-with Mr-.EmmerfonV 
tables. But thefe cannot be depended upon for thelongi)- 
tude> within a minute or two of time, which will by no 
means anfwer the defign of afcertaining the diftances of 
the Sun and planets by the enfuing tranfit I would there^ 
fore beg leave to propofe to the Society, that proviflon be 
made, without lofs of time, for erecting a fmall obfervatory 
in feme cohveriient place that the occultations of fome 
known ftars by the Moon, and the ecHpfes of Jupiter's fc- 
tellites, may be noted, and compared with the correfpoh- 
dtng obfervations made at Greenwich and bther places r 
And that fome proper perfoofs be appointed to make the 
obfervations, at the expence of the Society, that our lon- 
gitude may be afcertained with the precifion tfta^ is n^cef^ 
ftry. It would be proper, that at Icaft twofetts 6f obfer- 
vers be appointed to view the tranlit in this city, in^ ordei^ 
to guard agamft the fatal accident of lofing the Sun our 
of the field of the telefcope, in the critical and important 
moment: which I find happened' to a good ailronomer in 
riW Eaff-Indies, at the timte 6f the laft tcanfit. It is very 
diiBcttk to prcfervr a celeftial objedl in the field. oTa^ telet^ 
cope, that magnifies confiderably^ 

The expencec^makif^ thefe obfervations^ withfufficient 
accuracy, muft be confiderable ; but it is hoped that an op- 
portunity wUl not be neglected on tJiis account, which,, 
for its importance to the intercfts of aftnonomy and navi- 
gation, has jtiftly drawn the attentionof every civilized na- 
tion in the world', and which will not be prefentedagain^ 
for more than a. century to come*. 

Thefe: 
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. .w^-«r» ti> ^-oLcasmanyoblervations, in different places, 
of that rare Phcmomenon^ the Transit of Venus over 
the SuN*i Disk, as they had any probability of being able 
to defray the expence of, either from their own funds, or 
the public affiftance they expeded. 

As 
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ing Telefcopes, w it^ ^ 

by their fubfequent donation of One Hundred Pounds^ tor 
crefting Qbfervatories, and defraying other incidental ex- 
pences. Itwasforefeen that on the arrival of this telefcope, 
added to fuch private ones 2C8 might be procured in the 
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city, together with fitting up the inftruments belonging to 
the Honorable the Proprietaries of the province, ^iz* the 
equal Altitude and Tranjit Injlrument^ and the large aftro- 
nomical Se£lor^ nothing would be wanting for the City 
Objervatory in the State-Houfe Square, but a good Time 
Piece, which was eafily to be procured. 

We remained however fttll at a lofs, how to furnifh the 
Norriton Obfervatory. But even this difficulty gradually 
vaniftied. Early in September^ 1768, foon after the no- 
mination of our Committees^ I received a letter from that 
worthy and honorable Gentleman, Thomas Penriy Efq. 
one of the Proprietaries of this Province, which he wrote 
at the defire of the Rev. Mr. Majkelyne^ Aftronomer Roy- 
al, expreffing their defire, " That we would exert our- 
« felves inobferving the Tranfit, for which our fituation 
*' would be fo favourable;" and inclofmg fome copies of 
Mr. Mafkelyne*s printed directions for that purpofe. 

This gave me an opportunity, which I immediately em- 
braced, of acquainting Mr. Penn what preparations we 
had already made; and what encouragement the Aflem- 
bly had given in voting One Hundred Pounds Sterling, for 
the purchafe of one retledling Telefcope and Micrometer, 
for the City Obfervatory ; but that we fhould be at a great 
lols for a telefcope of the like conftrudion for the Norri^ 
ton Obfervatory^ and requefting him to order a ReJle£ior of 
two, or two and an half feet, with Dollondh Micrometer, 
to be got ready as foon as poffible in London. It was not 
long before 1 had the pleafure to hear that Mr. Penn had 
ordered fuch a Telefcope^ which came to hand about the 
middle of May, with a moft obliging letter, expreffing 
the fatisfadion he had in hearing of the fpirit Ihewn at 
Philadelphia^ for obferving this curious Phoenomenon 
when it fliould happen; and concluding as follows 

" I have fent by Captain Sparksy a refleding Telefcope 
^ with Dollond's Micrometer, exad to your requeft, which 
" I hope will come fafe to hand. After making your ob- 
" fervation with it, I defire you will prefent it, in my 

" name 



Digitized by 



Google 



ASTRONOMICAL PAPERS. ii 

^ name to the college — Meffrs. Mq/bn and Dick/on tell me, 
^* they never ufed a better than that* which I formerly 
** fent to the Library Company of Philadelphia, with 
^^ which a good obfervation may be made, though it has 
** no micrometer.** 

We were now enabled to furnifh the Norriton Obferva- 
tory, as follows, viz. 

1. A Gregorian RefleSlor about 2 £ focal length, with 
hDollofuPs Micrometer. ThisTelefcope hath four diflPerent 
magnifying powers, viz. sSy 95> '3o» and 200 times; by 
means of two tubes containing eye glaflfes that magnify 
differently, and two fmall Speculums of diffierent focal 
diftances. Made by Nairne. Ufed by Dr. Smith. 

1. A RefraSior of 4a f. its magnifying power about 
140. The glafleswere fent from London with the large 
Refledor, and belonged to Harvard College, New-Eng- 
land; but as they did not arrive time enough to be fent 
to that place before the Tranfit, they were fitted up here 
by Mr. Rittenhot^e\ and ufed by Mr. Luk£ns. 

3. Mr. Rittenhoufe^s RefraSior^ with an obje£t glafs of 
36 £ focus, and a convex eye glafs of 3 inches, magnify- 
ing about 144 times. Ufed by Himself. 

Both thefe Refradors, as well as the Reflector, were in 
^moft exquifite order. 

4. An Equal Altitude Inftrument^ its tclefcope three and 
an half feet focal length, with two horizontal hairs, and 
a vertical one, in its focus, firmly fupported oh a ftone 
pedeftal, and eafily adjufted to a plummet wire 4 feet in 
length, by 2 fcrews; one moving it in a North and South, 
the other in an Eaft and Weft diredion. 

5. A Tranfit Tele/cope^ fixed in the Meridian on an axis 
with fine fteel points; fo that the hair in its focus can 

move 

* Mr. 0w£N BiDDLE, who Was appointfd by the Society to conduct the obfervation near 
Cape Hailofwi, had this telcfcope; nothing being defired there but the conta^s and their cxaA 
time; which he obtained to great fatiafadion, as by his report may appear. As he had but 
ihort time to prepare, and there was a difficulty in getting the neceflary apparatus for fixing, by 
his own obfcrvations, the longitude and latitude of the place chofen for his ftation, itwasre- 
folved to depend on the afcertaming thefe articles, by running a line from the place of his ob- 
fervation to a known point in the work of Mcflrs. Afu/im and Dl^romy when employed in fet- 
tling the boundary lines of Petuifylvania and Maryland; antf in meafuring a degree of latitude, 
along that fine level peninfula, between Delaware and Cb^apeak Bayu 



Digitized by 



Google 



12 MATHEMATICAL and 

move in no other diredion than along the meridian; in 
which are two marks South and North, about 330 yaixld 
diftance each; to which it can be readily adjufledin a hori- 
zontal pofition by one fcrew as it can in a vertical pofitton 
by another fcrew. 

6. An excellent Time-Piecey having for its pendulum- 
rod a flat fteel-bar, with a bob weighing about 1 2 lb. and 
vibrating in a fmall arch. It goes eight days, xJoes not 
ftop when wound up, beats dead feconds, and is kept in 
motion by a weight of 51b. 

Thefe three laft articles were alfo Mr. Rittenhoujth pro- 
perty, and made by himfelf. 

7. An Aflrommical S^adraiUy two and an half f. radius, 
made by Sijfon^ the property of the Eqfi Jerfey Proprie- 
tors; under the care of the Right Hon. William Earl of 
Stirling^ Surveyor-Gmrm/of that Province; from whom 
Mr. Lukcns procured the ufe of it, and fent it up tp Mr. 
Rittenhoufe for afcertaining the latitude of the Obferva*- 
tory. Thus we were at length completely furniflied with 
every inftrument proper for our work. 

As Mr. Rittenhoufe^ dwelling at Norriton is about 4o 
miles North-Weft of Philadelphia, our other engagements 
did not permit Mr. Lukens^ or myfelf, to pay much at- 
tention to the neceflary preparations; but we knew that 
we had entrufted them to a gentleman on the fpot, who 
had joined to a complete fkill in mechanics^ fo extenfive an 
aflrommical and mathematical knowledge, that the ufe, 
management, and even the conftrudion of the neceflary 
apparatus, were perfedly familiar to him. Mr. Lukens 
and myfelf could not fet out for his houfe till Thurfday, 
June ift; but, on our arrival there, we found every pre- 
paration fo forward, that we had little to do, but to exa- 
mine and adjuft our refpedive telefcopes to diftind vifion. 
He had fitted up the different inftruments, and made a 
great number of obfervations, to afcertain the going of his 
Time-Piece, and to determine the latitude and longitude 
of his Obfervatory. The laudable pains he hath taken in 

thefe 
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tbefe ndaterUl »r^H?leS) wUM^cft appear from the work Ift- 
fetf, wfek* he hl^tb GQmmittfj4 iato my hands, vpith the fol- 
lowing modeft introduaion; giving me a liberty, which his 
pwfl* accuracy^ care and al^Uitie^i leave no room to exercife. 

Nomton, Julr i8th, 1760, 
DEAR SIR, '' ' • ' * 

** n^HE t^neloftd is the beft account lean give of the 
** ^ Contacts, as I ouerved them; and of luhat J 
^^faw during the inttrval between them. I fhould he 
^' glad you would contra^, them^ andalfo the other papers^ 
*' into a fmaller comfafsy as I would have done myfelf if 
*' / had known how. / beg you would not copy any thing 
** merely beca^Je I have written it^ but kav* out what 
" ypu think Juperfiuous. 

I am^ 

With great efteem and affeSlion^ 

ITourSf Sec. 

DAVID rittenhquse:' 

To Revd. Dr. Smith. 

Mr. Rittenhoufe's Obfervations at Norriton, before and 
after the Tranfit of Venus, June 3d, 1769} for fixing 
the Latitude and Longitude of his obfervatory^ and the 
going of his clocks &€• 

" XT' ARLY in November^ I768> I began to ered an 
" "j Obfervatoryy agreeable to the refolutions of the 
" American Philojophical Society \ but, through various 
" difappointments from workmen and weather, could not 
" complete it, till the middle of ApriU 1769. I had for 
" fome time expected the ufe of an Equal Altitude inftru- 
" mentfrom Philadelphia\ but finding I could not depend 
" on having it, 1 fell to work, and made one of as * fimple a 

" conftru<aion 

• It u difcriUd aUvet N; 4. pftbe A^ratut, 
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conftrudion as I could. March 20/^, this inftrument 
was fituflied, and put tip out of doors, the Obfervatory 
not being yet ready. 

" I had, however, for fomc weeks b^ore this, with my 
36 f. Refrador, obferved eclipfes of Jupiter's fatellites, 
in fucha manner that, though my equal-altitude inftru- 
ment was not finifhed, and confequently I could not fet 
my time-peace to the true noon, I fhould neverthelefs 
be able to tell the time of thofe eclipfes afterwards, when 
the inftrument fhould be ready. For this purpofe, I 
obferved, dmoft every fair evening, the time by the 
clock, when the bright flar in orion difappeared be- 
hind a fixed obftacle, by applying my eye to a fmall 
fight-hole, made through a piece of brafs faftened to a 
ftrong poft. 



The Obfervations were as foUowsy wz. 



•^1769. Star difappear- 




ed, per clock. 


Immer. kft (ateL per 


J^d, D. I1. m. fee. 


clock. 


IS 9. ^ 39 
%% 8. 5S. 5S 


Fd. D. h. m. (ec. 


16 14. S4< jS 


«4 8. 50. 57 


a3 16. 17. 41 




Heoce, from column 


Mar. 3 8. a$, %1 


3d, the apparent 


j% 7. 48. %6 


times of the two 


14 7. 40. 41 


immeriions above, 


17 7. »9- 4 


arc. 


ao 7- 17. 16 


Fek. D. h. m. fee. 


ai 7. 13- " 


16 14. az. 10 , 


oS 6. 45- 44 


%i 16. 15. I 



Equal altitudes of Q 



Mar. A. M. 
D. h. m. iec. 
rs. 58. 5*. 

19^ 

C9. a. za. 



P. Jlf. 

h. m. fee. 
a. 56. 5a 

». 53. 3» 



ao^ 



r8. 56. 40. a. 58. 26 
l8. 59- 59- a- SS- 7 



Hence appar. 
noon, or 0*t 
cent, on Merid. 
per dock. 

h. m. fee 
"• 57' 37. 



II. 57. 18. 



" From this time, to May 2othy the clock was altered 
** feveral times; once taken down and cleaned, removed 
** back to the obfervatory, and regulated anew. Care was, 
^' however, taken to obferve equal-altitudes of the lun, on 
^* the days preceding and following any vilible eclipfe of 
" the iftfatellite; when the wheather would permit. 

" The whole obfervations, during this period, were 
** the following. 



Equal 
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Equal Altitudes of 
AprU 3d,. X769. 

A. M. P. M. 

h. m. fee. h. m. fee. 
8. 5. aa: 4* x. 5^ 
8. 8. xd 3. 59. a 


Hence aprar» 

noon; or 0*» 

cent, on Mend. 

per dock. 

h. m. fee. 
la. 3. a5 


OUervedlmmerfi. 
ons of xft Sfttel* 
lite. 

Afriisd. 

h. m. fee, 
14. 5*. 40 


4th. 
8. 3-43 4. 3. 3 
8. 6. 38 4. 0. xo 


xa. 3. 9 




XOlh. 

8. 3a. 8 •) 

8. 35. 6 V Cloudy. 

8. 3^. 31 3 




loth. 
x6. 46. ao 
Day-Light. 


xxth. 
8. 30. aa 3. 30. 43 
8. 33' 18 3. a;. 47 
8. 34. 41 3. 26. aa 


xa. 0. ao 




xath. 
8. a8. SS 7 
8. 31. 51 J- Cloudy. 
8. 33. 16 \ 




xath. 
IX. 14. 38 


Z4th.^ 
8. a5. 4» 3' 33- 5^ 
Cloudy, 3, 3X. X 
8. 30. a 3- a9. 37 


XI. 59. 38 


^ 


-Ma^4th. 
8. 5. 15 3. 44. 6 
8. 8. 3 3' 41. 18 
8. 9. *3 3. 39. 58 


II. 54. 3» 




5th. 
8. 4. II 3-44. 51 
8. 6. 59 3. 4a. 4 
8. 8. 19 3^ 40. 4a 


IX. 54. aa 


ACi^ith. 
u. aj. 4^ 


6th. 
8. 3. 8 3. 45. 37 
8. 5. 54 3. 4a. 51 
8. 7. 15 . • . ^ 


XX. 54. 14 


:• 


xxth. 
8. 34i 51 3. 17. la 
8; 36. 13 3. 15. 49 
8. 37. 4© 3. 14- aa 
8. 39- 3 3. ". 59 


II' SS' 54 




X5th. 
9. X* 59 a. 39. a8 

- - - - a. 38. a 
» 9. 15. 53 ». 36. 3a 

- - - - ^ 3S' 7 


xi: 56. 7 


Emeriion. 
9.58. ao 



" May 20th, in the mornings the clock was fet up for 
« the laft time, pretty near the mean time. It had no 
" provifion for preventing the irregularities arifmg from- 
«* heat and cold; nor could I find leLfure to apply any coa<» 
** trivancc of this fort* •* Thb> 
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" This day I likewife put wires inftead of hairs in the 
tdcfcope of the equal-altitude inftrument; and the fol- 
lowing are the obfervations, taken both with it, and 
with the meridian or Tran/it-TcUfcope^ in the order 
wherein they were made. 

"The inflate of my health would not permit me to fit up 
at nights, to take equal altitudes of the flars. I was there- 
fore obliged to content myfelf with thofe of the fun on- 



1769. 



Equal Alutudcs ol Hence ap- 

A, M, /*. M, par. noon; 

h. m. fee. h. m. &c. or 0*t cent. 

8. I. 30*3.51. a8 on Mcrld. 

8. %, s% 3.50. 8 per clock. 

8. 4. 15 348. 45 ^- »• fc«. 

8. 5* 36 3'47« M xi^_i6. 23} 



May 20th. 

ObferTcd E- 
merCont of 
1^'s Satel* 
lites. 



May lift. 



Obfcrvations with the 
Meridian Telefcope. 

h. m. fee. 

QW.limb? . 

on Mend, 5 ^^'SS-^^ 

Eaft Do. H»57'31 



Hence ap- 
par. noon; 
or0*tcent. 
on Mend. 

r cluck, 
m. fee. 
II. i6. 234 



0W. limb, 11.55.23 
E. Do. _ ll.57«37 
% center 
on Merid. 



STT I 3-5»' " 



Clouds: 



c 3.50. 50 

< 3.49. %7 
t 3-48. 7 



n. 56. 30 



£m. Ill Sat. 

h. m. fee. 
II. 51. 



46 



d.} '-'^'39 



II. s^. 30 



8. I. 

8. 

8. 



3^53- 36 
a. 47 3.5<>. 5Z 

4> a ■ ■ - 



Jliajr 23d. 



4 



II. 5^- 45 



©W.limb 11.55.39 ii. 56. 4^ 
£.!)•. 11.57,53 




JVftfy 24th. 



GTSTlimb, 11.58. o 

— ^>air. lemidi. I. 8 

9 center ? - . . 

ditto, t »' *- 4 



May 25lh. 



7.59-15 3.54. 57 
8. 0.35 3.53. 38 
8. 1.58 3.5a. 15 



II. 57. I- 



©W. limb, 11.55. 53 
E.Do. H.58. 9 



II. 57. X. 



Jlfoy 26th. 



7. 3»-54 i'SS' 3» 

8. 0.15 3.54- i8 
8. 1.37 3-5*. 56 
8. 2.57 3^51. 35 



II. 57. 10 



©W.limb in4. t 
B. ditto, 11.58.18 



May 27th. 



II. 57. 104 



2) W. Limb 11.56. ll\ II. <;. lo* 
E.Do. 11 ,58. 27 I 



ilijy 30th. 



• / 20.20. 31I J 



3) E. Limb., 
on Merid. t*°-"^^- 31 



• In the above Equal Altitudes, it may be proper to obfcrve that thofe In the afternoon are 
{tt down iM an inverted order, the 4th P. M. being oppofiie and correfpondi*? to the lift A.M. 
The id fet, according to the order in which they ftand, is the fun's upptr limb at upper hair; 
the fecond b the upper limb at lower hair; the 3d the lower limb it upper hair; and tht 4th 
the lower limb at lower hair, as the telefcope inverts. j^^y 31^, 
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Equal AiUtudca of 
A. Af. A M. 
It. m. (cc. b. m. fee 
7. J7.«9 3-58. 49 
V 58-49 3-57. 30 
I. 0.1 1 3.56. 8 
t » I.3I 3'54« 49 



1769. 



^ 31/. 

ObierTed £- 
merfioot of 
1^'t fatcllitffi. 



ObleiTatioo8 with the 
Meridian Tdcicope. 

h. m. fee. 
QW.limb XI.56. 58 
"Hpaff. Qfemidi, i. 8 



Hence ap- 
par. noon; 
or 0'tcent. 
on Mend, 
per dock, 
h. Di. iec. 
n. i8. 6 



Hence ap- 

par. noon; 

or 0*i cent. 

on Merid. 

per dock, 
h. m. fee. 



JwMTd. 



Put fimailrr wiref iiT 
the Teleicope ; 
benee the diifer- 
ence of the intcr- 
Tals. 



7. 57. 9 
7. 58»9 

7. 59-53 

8. 1. 13 



4. o; 6 
Z'5^' 47 
3-57- a* 
3.56. 3 



IX. 58. 34* 



W.limbxx. 57. a6 
£. ditto, xz.i9. 4> 



IX- 58. 334 



teaOTTtdxt: 

Equal altitudes were 
not taken dii8da7» 
as the inftniment 
was to be other> 
wife employed in 
the afternoon. 



J^ 3^- 



9^4^r 



W.limb II. 57. 41 
£. ditto, XX. 59.57 



XX. 58. 49 



IT 
59 

Z5 
15 



i: 



- . 4. X. 

58.10 3.59. 

59-34 1.58. 

o»54 3-57' 



XX. 59- I * 



Jmt^. 



0W.HiBbzi.57-54 
E. ditto, IS. a !• 



II. 59* % 



7- 56.43- 4. I- 50 

7. 58- 3* 4. o. 3«> 
7- 59-*7. 3-59- 7 

8. e.47- 3-57- 47 



XX. 59- X3l 



JmuJ^ 



h. m. fee 
W. limb XI. 58. 18 
E. ditto, 11. g 33 



b. m. tec. 
IX. 59- »5i 



- . a.50. I» 

- - «.48. 51 

11.30 a.47- ^6 



II. 59. a6. 



Em. lit Sat. 
h. m. fee. 
10. II. % 



7- 57-5* 4. I. H 

7. 59.16 4. o. I 

8. 0.35 - - * 



Junt 7a. 



II. 59* 36 



Sol id Sat. 
8. 13. 4S 



W.limb 11.58. 17 

£. ditto, 10. o 44 

5 W.limb? , ^_ ,, 



"• 59- J5i 



56.17 
57-48 
59.10 

0.11 



JuneM. 



W. limb? ,, « 
"SoMerid. J "-^^^^ 
£ ditto, II. 0.57 



4. 3- X» 
4. I. 5» 

4. o. 18 

3-59. 7 



II. 59- 48 



II. 59- 484 



56.11 4. 4. I 

37.4» 4. *. 41 

7. 59-1* 4- I. 17 

8. 0.31 3.59. 7 



JyH§ lOih. 



" • 9i 



111^. 



Vol. t. 



10 W.limb 11.59. Z9 I tv « r^ 
I E. ditto. II. f.45 / '^ Q 37 

Equal 
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Equal Altitudes of 

A. M, P. M. 
h. m. fee. h. m. fee. 

7. 59.13 4. »• 30 

8. 0.33 4. I- II 



Juneiyb, 



ODfervcd E- 
merfions of 
l^'sSatelUtes. 

Em. lil Sat. 

h. m. ice. 

la. 5. 59- 



Obfervations with the 
Meridian Teleicope. 

' h. m. fee. 

W.limb 11.59.42 

£. ditto. II. I. 59 



Hence ap- 
par. noon ; 
or 0*« cent, 
on Merid. 
per clock. 

h. m. fee. 
la. o. 50 



Hence ap- 
par. noon; 
or0'»cent. 
on Merid. 
per clock, 
h. m. fiec. 
[g. o. $o\ 



Juiu 14*^. 



[0 W.limb 11.59.57 
\ E. ditto, It. a. 13 



1% I. 5 



Junt l6tk. 



7. 56.51 4. 6. 16 

7. 58.11 4. 4. 57 

7. 59-36 4. 3- 33 

8. 0.56 4. %. 12 



i» I 34 



W. limb i» o. %6 j 

E. ditto, II 2. 4Z I a I. 34. 
% cent. • 
on Merid. 



LO, A> »• 4» 

d} 9- 6. 4 



yu/i* ly/h. 



w.limb. I a. o. 36 
4-pair. femid. i. 8,8 



•4 center ? ^ - ,^ 
on Mind. 5 ^' ''-^^ 



la. I. 44 8 
Thcr- 



mo- 
meter. 



Jwu igib. 



?77° 



JyHt%lfl. 



(0 W.limb. la. o. S^ I ,^ 
Upafllfcmidi X. 8,8 ■"• 
ll^c. on mer. 8.53. 14 



© 



- » 4.8 

Therm. 77* 



|0W.limb la. X. 17 I la. a. 15* 

I E. Do. la. 3. 34 I Therm. 8.V^ 



JvH§%%d, 



0W.Hmb la. I. a8 
E. Do. la. 3. 45 



I a. a. 36^ 
Therm. 74^^^ 



Jw9 %yl. 



Jimi 24th.' 



|0W.limb, la. I. 39 
I E. Do. la. 3. 55 



Therm. 73^^ 



W. limb la. I. 49 
E. ditto, la. 4» 5 



Therm. 84° 



3d fat. out of 
^e fhadow, 
on applying 
the eye at 
8. 54» 39 



W.limb la. X. 57 la. 3. si 
E. ditto, la. 4. 14 Therm. 80° 



Jutit 16th, 



June %yt6. 



0W.limbia. a. 6 

E. ditto, la. 4* a3 

2) E. limb ? -0-, ,^ 

on Merits "-'3-5^ 



Therm 



. 3. X44 
crm. Bs*' 



W. limb la. a. 14 
£. ditto, la. 4« 31 



2)E.Umb7_^ ^^^ 
onMerid,5'9-4.l9 

"Uc. on Mer. 8. 19.58 



la. 3. aa 



Therm. 880. 



Jun^ 28 



Digitized by 



Google 





ASTRONOMICAL PAPERS. 19 


1769. 




>«#a8^. 1 


Equal Altitudes of 

ji. M. P. M, 
h. m.fec. h.m. fee. 
7.59- IX 4. 7.45 
8. 0. 31 4. 6,%s 
8- I. 5S 4- S' 
8. 3. 15 . . . 


Hence appar. 
noon; or0*» 
cent, on Mi- 
rid, per clock, 
h. m. iec. 
X». 3. 219.4 


Obferved E- 
cUpfesofll's 
Satellites. 


Obferrations with the 
Meridian Tclcfcopc. 

h. m. fee. 
©W.limb, 11. %. ai 
£. ditto, la. 4. 38 


Hence appar. 
noon; 0*s 
cent, on Mi- 
rid, per clock, 
h. m. fee 
11. 3. ^94 


June 2gtb, 1 


8. 0.^ 
8. a. II 
8. 3.3» 


4. 7. 43 

4. 6. a» 

4. 4- 59 

4. 3. 38 


xa. 3. 37. 


Em. ift Sat. j 


xa. 3. 37- 


h. m. fee. 
10. 15. I 


£. ditto, la. 4. 45 


June SOii, 
Therm. 85*^^ 


7Wya^. 1 


8. 0. 24 
8. 1.44 
8. 3. 8 

8. 4.a9 


tin 

4. 4. 43 


la. 3. 59 


3d Satellite. 
II. 19. 36 


W. limb 12. a. 5a 
£. ditto, la. 5* 8 


la. 4' 
Therm. Si*'^ 


7-^3^ 1 


6, a 46 
8. a. 7 
8. 3. 3X 
8. 4. SI 


4. 7. »x 

4. 5. 58 

4- 4. 37 
4. 3. x6 


». 4* 6 




W. Kmb la. a.59 
£. ditto, I a. 5.15 


xa. 4. 6f 
Therm. 87® 


7-&4, 1 


8. I. 9 
8. a. 30 

8. 3.53 
8. 5. 14 


4. 7. xj 

4. 5- 5» 
4. 4. 31 
4- 3- xo 


xa. 4. 14 




W.limb l». 3. II 
£. ditto, la. 5* 23 


xa. 5. X4i 

Therm. 87* 


7-(y5/*. 1 


8.5.36 


4- a. 57 


!»• 4. X9,3 




W. limb la 3. 11 
^afledfemidi. I. 8. 5 








7«/^8/A. 1 


8. I. 3* 

8. %. 56 

1 8. 4. X9_ 


4.7. 41 
4. 6. ao 

4. 4. 57 


1%. 4. 4»| 




0w. Imib la. 3.36 la. 4« 44 
E.ditto. ia.5.5» Therm. 83°i 



ifl. Sat. Immerjtons, 
1769. Apparent time at Norriton, 



TABLE vfthe EcUpfes •/ Jupiter* s jfiSattUite^ 06/erved at 'Soniton, from February 16/A to Jume 
Ipbs nmpartd ^kh the talcolatcd Amu of the fame Eclipfes^ for Greenwich, in order to Jite the 
Lmgitudt rf the Ohfervatory, the ImmetJSons were ohferved tvitb Mr. Rittenhoufe V Rejra€kr, 
ami the Etnerfione with the Gregorian Refleiior. 

Calculated apparent time of tht Longitude of iSTom/M W. 
bmc Ml Greenwich, from Greenwich; theace 

deduced. 
D. h. m. fee. 
Feb, 16 19. aa. a9 
a3 ai. 16. 35 
Jiprii 3 19. 51. 24 
10 ai. 47* X4 
la 16. 16. 13 
May 5 16. 31. «o 
Emerfiont. 
ai 16. 56. 49 
Jmi€ 6 15. la. 59 
13 17. 6. 31 



Feb, 



D. h. m. fee. 

16 14- 21. 10 

23 16. 15. I 

Jpril, 3 X4. 49' a5 

10 16. 4^« o 

la II. 14. 37 

May 5 XI. 29. 27 
Emeriions. 

21 II. SS' X3 

June 6 10. II. 3a 

13 xa. 5. X 



h. 


m. 


fee. 




I. 


X9 




I. 


34 




I. 


59 




I. 


14 




I. 


36 




I. 


5% 




I. 


3* 




I. 


a7 




I. 


30 



DifFerence of Longitude for a mean of the above 9 Ecltpfes 5. 

^hich we muft fix for the Longitude of our Oblerfacory, for the prefent. 



34>aa 



But 
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20 MATHEMATICAL and 

But (hould the obferved * times of thofe eclipfes, come 
out different at Greenwich from their calculated times ia 
the nautical almanac, for the prefent year, a correction of 
the difference of longitude muft be made accordingly. 

OBSERVATIONS forfxwg the Latitude ^^Norrlton Obfcnratory, tvitban AftrontmtaU^u^ 
dratit of true and an half feet radius i made by SiifoD. 

This Quadrant was fent up by Mr. Lukensy and creified in the meridian of the Obferratarj, 
May aoth, by Mr. Ritttnboufej who took the following obfervations with it, viz. 

Zenith diftances of ftars, for difcoTering whether there might be any error in the inilrumenti. 



With the face of the Qijadrant weft wards. 

legofBootc. P"' * *°- 36- o 

CMay 31 19. 46. 18 

Ara«n,. )>~ I \l- *«• J4 

y % 19. 46. %o 

I S 19. 46. t2 

Bright ftar in the V7«m z xa. 39. 36 

Crown I 5 za. 39. a; 



With the faf e caftwards. 

HiffheiliUrintheJ^'^' t 
left leg of Bootes l Z 

Ardums 



Bright ilar in the 
Crown 




ao» 


35'. 


SS*' 


ao. 


35- 


SA 


ao. 


36. 





19. 


46. 


S 


Z9. 


46. 


8 


X9- 


46. 


13 


19. 


46. 


11 


la. 


39- 


34 


z». 


39- 


Z8 



Trom a mean of the above z8 obferrations. the error of the quadrant is 3/'5 to he/diflraatd 
from the Zenith dtftance whenthcfMeis weftwardsind addtdvfhen it is eaftwards. 

OBSERVATIONS 

: >■ 

* Since drawine up the abore, the Revd. Mr. Maikelyne, Aftronomer Rapl^ agreeable !• 
mj requeft, hath been pkafied to communicate the following lift of eclipfes of Jupiter's ift Sa- 
tellite as obferved at the Royal Obfervatory, from April to June, both induftve, viz.' 
Z769. Apparent time. Iimnerfionf of zn Sat. at Orccnwidi. 

D. h. m. fee. 
March %^ I a. aj. 7 withaf. Refled^. made by 5W/; Apert.4,5Jnches diameter. 
A/frU la 16. z6. 8 with af. Refled. madchy JBirdi Apert. 3,€ Inches diameter. 
98 Z4. 35* 17 wi^M#f^saf.Refloaor. 
EmeHions. 
Aftfv 16 J^* ^** 157 with5i6«r*'saf. RefleAor. 

^ C9* 31* 35 y with 6 f. Newtonian Refledor ; Aperture 9 inches diameter. 

JuM 8 9. 40. s6 >^»th 6 f. ditto. 

li II- 35' 33 with 5^r/*s a f. Refledor. 
Jw/y I o. 50. a4 with ditto. 

Mr. Maikelyne writes that the 6 f. refledor (hews an immerfion later aad an emerfion fooner 
than Short's a f. Refledor by about ao^; and that the difference of the a f. refledors, owing 
to the difference of their appertures, raav be about 5''. 

There are only three ot the above echpfes obferved at Greenwich, (viz. the 3 immerfions) 
^at could haire been £een here, and but one of them happens to be among thofe adtially ob^ 
ferved, viz. 

jtj. V *m*i 5l6h.z6'. 8" at GreenvHcb, 
AfnltVb. Jjj j^^^ ^tNorritm. 

Hence 5. i. 31 Difference of longitude. 

*Till we have an opportunity, the eofuing fprinff, to obferve more eclipfes of Jupiter's Sa^ 
tellites, we would rather depend on the difference of longitude deduced from the two foregoing 
correfpondiog obfervations, than on the mean deduced Bnm the calculated times; which, h«w- 
cver, puts us only y more weft. The immcriion of April lath was taken at Greernvieb^ with 
Bird'% telefcopc (« 3, 8 inches aperture, and the fiune mimerllon at Norritmi with a refrador 
that, in all trials, as near as can be judee^ gives the fame fecond with the Gregorian refledor 
of 4, 4 inches aperture ; fo that 7}' or V' might be added to the time of the immerfion at Green- 
widi to agree with our telefcope, which would make jh. l' 33" or 34" diff. long, the lame as 
got from tne wuan of the calculated times. 

The eclipfes of ad and 3d fiitellite are not iet down, at they are not fo much to be depended 
on, M thole of the ift. 
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ASTRONOMICAL PAPERS. 21 

OBSERVATIONS rfAt ZemiB Di/iatue rf tki Smfs wffir and Uwer ZMs aitd tht Utihtdt •/ 
tb€ Ohfervatory dtduudfrw^ each fefaraUly 



Q't upper limb « Zenith. Hence Lat. 

May %S' »8<> 48^. AS' 40^ I9f, If 

a6. t8. 38 18 40. 10. 10 

%T, 18. ftS. 21 40. 10; 10 

7„, I. 17. 43. 47 {^a^?" 

2. 17. 36. 16 40. 10. % 

4. 17. ai. 51 40. 9- 5» 

d$4fful, 6. 17. 8. 53 . 40* 9« 34 

7. 17. 3. ai 40. 9. 47 

za, 16. 41. 10 40. 10. 14 

13. 16. 37. AS 4 0- io> 8 

Mean of the aboTe'l 
9 obfervation» of ©'tV 4o'« xc/. X". 33'^ 
upper limb it 3 

Do. from the 5 ob-l 
fervations of lower > 40. 9. 50. 48 
limb, ^ 3 • 



Mean of both, 40**. 9-' 56^ id" 



Q's lower limb a Zenith. Hence Lat. 

Jmm 8. X7'''a9'. 33^ 4©^ 9-' 48" 

9. 17. 14. 35 40. 9- 4r 

10. 17. ao. J 40. 9. A9 

XI. X7. 15. 59 40. 9- S\ 

14- 17. 6. 9 4P. 9- 5* 



Mean of the 5 ob-1 
fcrvationaof the low- \ 40*. /. sd'.A^ 
crllixib. 



^^ 



for the kt. «f Norrkw Obienratory . 



And 39- 5^- 54 bt. of PbiLuUlpbim Oblerratory. 

The difFercnce of the above obfervations is greater than 
might be wiflied. All that can be offered to excufe them 
18 the want of better inftruments; though Mn Rittenhoufe 
thinks the differences chiefly arofe from the action of the 
fun on the wooden frame which fupported the quadrant. 
For he always obferved that when the fhutter in the roof 
wa^ opened, the plummet- wire would, in a minute or two, 
leave the point, though it had ftood over it quietly all the 
forenoon. Yet, not withftanding thofe differences, a Meath 
from fo many, maybe fuppofed very near the truth; fince> 
if we leave out that of June 6th, which differs mofl: 
from the others, the mean of the reft will be but 2" great* 
er than it is fet down above. 

So far I have given Mr. Rittenhoufe^ obfervations, pre- 
vious, and fubfequent to the Tranfit^ for afcertaining the 
going of his timepiece and fixing the latitude and lon- 
gitude of the obfervatory, from February 15th to July 8th; 
by which it will appear what laudable diligence he hath 
uied in thefe material articles. He hath taken many more 
obfervations fince; but thofe given above, are judged fully 
fufiicient to (hew that both the latitude and longitude of 
the obfervatory may be* depended on, and alfo the times 
given on the day of the tranfit. It 

* Atthemenfuration of the ground between the Oiffrvattria of Philadelphia and Norrkon, 
will gire the iame difference both of longitude and latitude, which was got by the different 
alirooomical obfenrations at each place, tbcj ouj be therefore taken at a confirmation of each 
otha^ 
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It hath been mentioned before, that it was on Thurfday 
afternoon, June ift, that Mr.Lukens and myfelf arrived at 
iVbm/(m with a defign to continue witfaMr.Rittenhoufe 'till 
the tranfit fliould be over. The profped before us was 
very difcouraging. That day, and feveral preceding, had 
been generally overcaft with clouds, and frequent heavy 
rains ; a thing not very common for fo long a period at 
that feafon of the year in this part of America. But, by 
-one of thofe fudden tranfitions, which we often experience 
here, on Thurfday evening, the weather became perfedHy 
clear, and continued the day following^ as well as the day 
of the Tranfit f in fuch a ftate of ferenity, fplendor of fun- 
ihine, and purity of atmofphere, that not the leaft ap- 
pearance of a cloud was to be feen. 

June 2d, and the forenoon of June 3d, were fpent in 
making the necefTary preparations, fuch as examining and 
marking the foci of our feveral telefcopes, particularly the 
refledlor, with and without the micrometer. The refledor 
wasalfoplaced on a polar axis, and fuch fupports con- 
trived for refting the ends of the refradors, as might give 
them a motion as nearly parallel to the equator as fuch 
hafty preparations would admit. Several diameters of the 
Sun were taken, and the micrometer examined by fuch 
other methods as the (hortnefs of the time would allow. 

The Sun was fo intenfely bright on the Day of the 
Tranfit, that inftead of ufing the coloured glafles fent from 
England with the RefkiSor, I put on a deeply-fmoaked 
glafs prepared by Mr. Lukensj which gave a much more 
beautiful, natural and well-defined appearance of the Sun*» 
Dilk. The fmoaked glafs was fattened on the Eye Tube 
with a little bees-wax, and there was no occafion to change 
it during the whole day, as there was not the leaft cloud, 
or intermiffion of the Sun's fplendor. 

Mr. RittenhoufC'i in his previous projection (fee p. 4) 
had made the firft external conta<a to be, June 3d, 2^. 11' 
for lat. 40** N. and long. 5^. W. of Greenivich; on a 
fuppofition of the Sun's horizontal parallax being 8". He 

happened 
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happened to be very near the truth. For at 2\ 10^ 33*^ 
mean^ time^ the ift external contuSi was at Norritotij lat. 40V 
g\ $6" N. and long. 5**. r'. 31'' weft. Other calculations 
made it generally from 6' to 8' later for the latitude andi 
longitude. 

Though this calulation was not given, to be entirely de- 
pended on, yet it was fufficient to make us keep what, in: 
the fea phrafe, would be called ^good look-out; and there- 
forcr at one 0^ clocks we took off the Micrometer, which 
had been fitted to the Reflector with a power of 95, and 
adjufted it to diftindt vifion, with the * fame power to ob- 
ferve the Qmtails. And during the hour that was to in- 
tervene from one to tivo^ we refolved to keep an alternate 
watch through the RefleiioTy on that half of the Sun^s 
limb, where Venus was certainly expedited to touch; while 
the others, not thus employed, were fixing what more re- 
mained to be done, as follows, viz.. 

Firft, That each of us might the better exercife our own^ 
judgment, without being influenced, or thrown into any 
agitation by the others, it was agreed to tranfad every 
thing by fignals, and that one ihould not know what ano- 
ther was doing. The Situation of the Telefcopes, the two 
Refradors being at fome diftance nvithout the Obfervatory^. 
and the Refledor ivithith favoured this defign. 

Secondly, Two perfons, Mr. Sellers^ one of our Com- 
mitee, and Mr. Archibald NPCleaih both well accuftomed' 
to matters of this kind, were placed at one window of the 
Obfervatory, to count the clock and take the fignal from: 
Mr. Lukens. Two of Mr. Rittenhoufe^s family, whom, 
he hath often employed to count the clock for him in his 
obfervations were placed at another window to take his 

(ignal. 

• At the two Refra^mg Telefcopes^ ufed by my aflbciatet, took into their field but a fmall part 
of the Smi*8 limb, and were difficult to manage on accoant of their length and the Sun*8 great 
altitude, it wab thought beft that I (hould not nfe the greateil power ofthe Rejieehr\ that, nay- 
ing a larger field, I might be able to give notice to them, if the Contact ihould happen at 
any great diftance from that part ofthe Sun'« limb where it was expected, and which might 



nut be within their field. But if it (hould happen near that part, we were to tranfad every 

r clclck, without the leaft noi ' 
maenifyi 
well pleafed tLat I did not ufe a larger with the&efledor, as the vibon, with'the power 1 ufed. 



thing by fienals given to the counters at the clock, without tne leaft notice to each other. Itv 
" • htlJcftt - 



was alfo thought I>eft that there ihould be fome difference in our magnifying powers; and I am 
well pleafed that I did not life a larger •••--- 
was exquifitely dlftinA and accurate. 
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fignaL My Telefcope was placed clofe by the clock, and 
I was to count its beats, and fet down my own time. 

Thefe Preliminaries being fettled, we prepared at two 
o'clock to (it down to our refpeftivc Telefcopes ; or ( I 
fhould rather fay) lie down to the RefraSiors^ on account 
of the Sun's great height. 

As there was a large concourfe of the inhabitants of the 
county, and many from the city, we were apprehenfive 
that our fcheme for (ilence might be defeatofl, by fome of 
them fpeaking, when they (hould fee any of the fignals 
for the G>nta£ks; and therefore we found it neceffary to 
tell them that the fuccefs of our obfervation would depend 
on their keeping a profound filence'till the QmtaRs were 
over. And to do them juftice, during the 12' that enfued, 
ther could not have been a more folemn paufe of iilence 
and expe&ation, if each individual had been waiting for 
the fentence that was to give him life or death. So regular 
and quiet was the whole, that, far from hearing a whifper, 
or word fpoken, I did not even hear the feet of the coun- 
ters, who pafled behind me from the windows to the dockl- 
and was fuprifed when I turned from my Telefcope to the 
clock, to find them all there before me, counting up their 
feconds to an even number; as I imagined, from the deep 
filence, that my aflfociates had yet feen nothing of Venus. 

As the G)nta^ are among the mod eflential articles re- 
lative to this phaenomenon, it is material, before we fet 
down the times^ to give a particular account of the manner 
in which each obferver judged of them, and the circum- 
fiances attending them. 

Mr. RITTENHOUSE's Account of the Contads. 

" At 2\ 11'. ag'' per clock, the Revd. Mr. Barton of 
Lancafter^ who affifted me at the Telefcope, on receiving 
my fignal,ashadbeen agreed, inftantaneoufly communicated 
it to the counters at the window, by wavin^i a handker- 
chief; who walking foftly to the clock, counting feconds 

at 
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• a8 they went along, noted down their times feparately, 
agreeing to the famefectmcU And three feconds fooner 
than this, to the beft of my judgment, was the lime when 
the leaft impreffion made by Venus on the Sun's limb, 
could be feen by my telefcope. 

** When the planet had advanced about one third of 
its diameter on the Sun, as I was fteadily viewing its pro- 
grefs, my fight was fuddenly attrafted by a beam of light, 
which broke through on that fide of Venus yet off the Sun. 
Its figure was that of a hroad^hajed pyramid; fituated at 
about 40 or 45 degrees on the limb of Venus ^ from a 
line palling through her center and the Sun's, and to the 
left hand of that line as feen through my telefcope, which 
inverted. About the fame time, the Sun's light began to 
fpread round Venus on each fide, from the points where 
their limbs interfered each other." See a reprefentatlon 
of both thefe phaenomena, plate 3. fig. i. 

" As Venus advanced, the point of the pyramid ftill 
grew lower, its circular bafc wider, until it met the 
light which crept round from the points of interfedion of 
the two limbs; fo that when half the planet appeared on 
the Sun, the other half yet oflF the Sun was entirely fur- 
rounded by a femicircular light, beft defined on the fide 
next to thebodyofFififiu, which continually grew bright- 
er, till the time of the internal contad." See plate 3. fig. 2. 

" Imagination cannot form any thing more beautifully 
ferene and quiet, than was the air during the whole time; 
nor did I ever fee the Sun's limb more perfedtly defined, 
or more free from any tremulous motion; to which his 
great altitude undoubtedly contributed much. 

" When the internal contaSi (as it is called) drew nigh, 
I forefaw that it would be very difficult to fix the time 
with any certainty, on account of the great breadth and 
brightnefsof the light which furrounded that part oi Venus 
yd off the Sun. After fome confideration, I refolved to 
judge as well as I could of the co-incidence of the limbs ; 
and accordingly gave the fignal for the internal ^contaii 

Vol. I. D at 
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at 2**. 28' 45 '^ by the clock (when the appearance of Trini/ 
and the border of light where as in fig. 3. plate 3.) and 
immediately began to count feconda, which anyone who has 
been accuftomed to it, may do for a minute or two, pretty 
near the truth. In this manner I counted no lefs than i' 
32''* before the efFedof the atmofphere oi Venus on the 
Sun's limb wholly difappeared ; leaving that part of the 
limb as well defined as the reft. From this I concluded 
that I had given the fignal for the internal contail too foon; 
and the times given by the other obiervers at Norritw 
confirm me in this opinion.'^ 

Mr. LUKENS'x Account of the Contafls. 

" The telefcope I ufed, being a refrador of 42 feet, 
giving but a fmall field, and fomething difficult to manage, 
by reafon of the Sun^s great altitude; I was obliged to 
move t often, and apprehend, that I did not difcover the 
firft impreflion of the planet on the Sun, which my tele- 
fcope would haveihewn. For, after one of thofe movements, 
on bringing the glafs to bear again on that part of the Sun's 
limb where Venus was expeded, I faw a large tremulous 
Ihadow, already fome what advanced, and feeming to prefs 
ftill inwards on the Sun's limb. Having contemplated 
this for a few feconds, and perceiving the appearance 
grow more dark, and make a better defined impreffionon 
the limb, I gave the fignal to the perfons wha counted 
time for me, which they noted down feparately at 2**. 1 2' 
3" by the clock. I fuppofe my telefcope might have fhewn 
the impreffion on the Sun's limb at leaft 15'' fooner. 

*' When Venus was near one half of her diameter ad- 
vanced on the Sun, I faw diftin£tly a border of light en- 
compafling that part of her which was yet off^ the Sun. 
This was fo bright that it rendered that part of Venus 
vifible and pretty well defined, although not yet entered on 

the 

* Mr. Rittenhoofe thinks that aperfon who had feen the Sun nearer the horizon, and could 
not fo well di{lxn£uiih between t|ie body of Venus, and this furrounding atmofphere, would 
have been near x'later than him in pronouncing the contadt; and that the other ^z** elapfed 
before the Sun*s limb (through the large refrador he ufed) appeared totally rellored to its for- 
mer folendor. 

t The obfervers with the refraAors were obliged to lie on the ground, with their heads 
bomered up by the pcrfoos that aflified them . 
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the Sun. But towards the internal contaff^ the circular 
border of light feemed to grow more dufky towards the 
points where the luminous fegmcnts of the Sun's limb 
were ready to clofe round the planet. This dufkinefs 
did not feem to part wholly from the Sun's limb, at the 
time I apprehended the body of Venus to be wholly entered 
on the Sun, and when I gave the fignal for the internal 
contad, which was noted by both the perfons who coun- 
ted for meat 2**. 28'. 58^ by the clock. And I judge at 
leaft from 16'' to 18'' more, brfbre I faw the Sun's limb 
clear of this dufky fhadow." 

Dr. smith's Account of the Contacts. 

♦* The power kept on the Gregorian reJleSlory for obfer- 
ving the contaSis^ as hath been already obferved, was the 
fame which we had been ufing, and were again to ufe, 
with the micrometer^ magnifying 95 times. I had therefore 
a large field, taking in about half the Sun's difk; and the 
inilrument was fo firmly fupported, with its axis in a po- 
lar diredion, that it could not be fhaken by any motion on 
the earthen floor of the obfervatory, and required only an 
eafy movement of one part of the rack-work to manage 
it. With thefe advantages, any part of the Sun's limb 
could be readily kept in the middle of the field, without 
negleding, every 4" or 5", to cafl my eye on all other 
parts of the limb on both (ides, where there was any pof- 
fibility of the contad to happen. 

'* Within half a minute of the time calculated for the ift 
contact by Mr. Rittenhoufe, I fpoke to the counters at the 
windows to be very attentive to thofe who were to give 
them the fignals from the telefcopes out of doors; and 
turning my eye clofely to the part of the Sun's limb where 
Venus was expected, I had viewed it ftedfaftly for feveral 
feconds, without having occafion to change my field, 
when I was fuddenly furprized with fomething ftriking 
into it, like a watery pointed fhadow, appearing to give a 
tremulous motion to all that part of the limb, although 
the telefcope flood quite firm, and not the leaft difturbance 
or undulation were perceptible about any other part. 

"The 
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** The idea I had formed of the contaSl was — That Ve- 
nus would inftantaneofly make a well defined black and 
fmall impreffiori or dent on the Sun. But this appearance 
was fo different, the difturbance on the limb fo ill defined, 
undulatory, pointed, waterifti, and occupying a larger 
fpace than I expeded, that I was held in a fufpcnfe of 5'' 
or 6" to examine whether it might not be fome Ikirt of a 
watery flying cloud. 

" Perceiving this {hadow (atmofphere, or whatever elfe 
it was) to prefs (till forward on the limb, with the fame 
tremulous pointed appearance, the longed jx)ints towards 
the middle, I began to count the beats of the clock for 
either 15'' or 16 , when a well-defined black dent, appa- 
rently occupying a lefs fpace on the Sun's limb, became 
diftindlly vifible. I then quitted the telefcope and turning 
to the clock, noted the time it then (hewed, which was 2^. 

" About 22'' fooner than this (viz. the 16" I counted, 
and the ^" or 6" in which I remained in doubt at the be- 
ginning) was the firft vifible impreffion on the limb which 
my telefcope would Ihew; and I alfo marked that time 
down : viz. 2*". 1 1' 40" to 43''. If this firft impreffion is 
to be taken for the external contaiiy I think it may be 
judged of almoft to ^Jingle fecondj by perfons having 
equally good eyes and telefcopes; which cannot be done, 
as I apprehend, to fever alfeconds^ either with refpedk to 
the internal contaSi^ or even with refpedl to the moment 
of the firft diftinft black dent, commonly marked for the 
external contaSl. In both thefc, fome differences may 
well happen among the beft obfervers, from their different 
manner of judging, in refped to a circumftance offuch 
exquifite nicety. 

" Whether a telefcope of larger powers than what I 
made ufe of, might not have fooner fhewn this firft flia- 
dowy impreffion fthat preceded the diftindl black contad) 
I will not take upon me to determine; though, from the 
time given by Mr. Rittenhoufe^ I think it would. But this 

I can 
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I can be fure of, that I faw the firft ftroke of k perceptible 
through my telefcope, having that part of the Sun's limb 
>h full and (leadjr view; and I might have noted the time 
to a fingle fecond, if Ihad expeded it in that way. 

"As to the internal contaSi^ the thread or crefcent of 
light, coming round from both fides of the Sun's limb, 
did not clofe inftantaneoufly about the dark body of the 
planet, but with an uncertainty of feveral feconds; thepointa 
of the threads darting backwards and forwards into each 
other, in a quivering manner, for fbme fpace of time, be- 
fore they finally adhered. The inftant of this adhejion I 
determined to wait for, with all the attenticm in my power, 
and to note it down for the internal contaSi ; whichi cfid^ 
at 2*", 29' 5" by the clock; a few feconds later than Mr. 
Lukcnsj who judged in the fame way. And even then, 
though the points of the thread of light feemed to clofe, yet 
the light itfelf did not appear perfed on that part of the limb 
till about 12'' afterwards; and I apprehend that a perfon 
who had waited for the perfeftion of this fmall thread of 
light, would have given the contaS that number of feconds 
later than I did, although I was liater than the others. 

" After the ift contafl:, having quitted the telefcope, to 
note down my time, the gentleman who counted for us,- 
and feveral others now in the obfervatory, were impatient 
to fee Venus before (he had wholly entered on the Sun; anr 
indulgence hot to be denied them, as the refle<9:or was 
moft convenient for them. For this reafon 1 did not fit down 
to it again till within 5' or 6' of the internal contaft, and 
confequentlyfaw none of thofe curious appearances, on that 
part of the planet off the Sun, mentioned by my aflbciates. 
But their account may be fully depended on, as both of 
them are well accuftomed to celeftial obfervations, and 
are accurate in judgment as well as fight. The fmall dif- 
ferences in the times of our contaHs^ it is prefumed, may 
be eafily reconciled, from the different powers of our te- 
lefcopes, and other circumftances mentioned in the manner 
of judging. At any rate, we have fet them down faithfully. 

" As 
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^^ As to the firft difturbance in the Sun's limb, it may 
be worthy of confideration, whether it was really from the 
interpofltion of the limb of Venus^ or of her atmofphere. 
One cannot eafily imagine it to be the former, without 
fuppofing her limb and body much more ragged and une- 
ven, than they appear when feen on the Sun. An atmof- 
phere is a much more probable fuppofition, not only from 
the faint and waterifh colour at firil, but the undulatory 
motion above mentioned, which might arife from the grow- 
ing denfity of the atmofphere, pufhing forward on the 
Sun, and varying the refraSlion of his rays, as they pafs 
in fucceffion through it. 

" If fuch an atmofphere be granted, it will probably ac- 
count for the tremulous motion, in the thread of light creep- 
ing round Venus at the internal contad ; which may be 
thus prevented from clofing and adhering quietly, till this 
atmofphere (or at leafl: its denfeft part) has entered wholly 
on the Sun, and confequcntly the co-incidence of the limbs 
be paft. For, though the atmofphere of Venus (as far as 
we could poffibly judge) be not vifible on the Sun; yet that 
part of it which is furrounding, or juft entering his limb, 
may be vifible; having, if I may fo exprefs it, a darker 
ground behind it. 

*' But thefe are only hafty conjedures, fubmitted to 
others; although, if they have any foundation, it would 
make fome difference in the time eflimated between the 
contaSis. And therefore, thofe aftronomers who may happen 
to be in the world at another tranfity will perhaps think it 
beft to fix on fome general mode of pronouncing with re- 
fped to the contaSis; either by negleding this atmofphere 
altogether; or taking their time from the appearance and 
difappearance of its effedls on the Sun's limb. In either 
cafe, it is prefumed the times of different obfervers having 
nearly the fame altitude of the Sun, and equal advantages 
of weather and inftruments, would not differ fo much as 
has been the cafe hitherto, even among eminent alh-ono- 
mcrs at the fome place." 

General 
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General TABLE of the C ONTA CTS o/ihe Limbs of the SuN and V1NU8, at oiferwd 
at Norritm, June 3/, 1 769. Reduced to apparent time, 

N B, June 3d, (by the preceding ublet of the work) the Sun's center was on the meridian 
Bt I ih. 58^. 49^ by the dock; and June 4th, at 1 ih. 59^. 'i!\ and therefore nined at the rate of 
zyin «4 hours. Hence, at noon June 3d, the clock being i'. \\V flow ofapparent time, flie 
was only i'. 9^'. 48^" flow at the external contad, and l^-S/'* ^" flow at the mtcmal conuA 
But to avoid {rations, we lay, i'. lo'' flow at both contads. Whence— 



The apparent tunc of the Contads, by different Obfcrvers, w; 



External Contad, 
by Dr. Smith. 
Firfl vilible impreffion on 
0*s limb, in form of a tre- 
mulous pointed fliadow, at 
h.. m.. fee., 
a. la. 50to53 
A well-defined black dent 
in 0*8 limb, at 



External Conud, 
by Mr. Lukens. 
Mr. Lukens chancrine his 
field. * * 



Aflnalldent in Q*slimb, at 
h. m. fee. 
a. 13' 13 



External Contad, 
by Mr. Rittxnuousx. 
Firft imprellion on 0's 
limb, at h. m. fee. 

2. 12. 49 



internal Conta^l 

Appearance as in plate 3, 
fig. 3, and judged by nim for 
theConud, at 

h. m. fee. 

a. 29' 55 



Internal Contact. 
A thread of light, clofing 
round the dark body of % 
with a tremulous motion, at 
h. m. fee. 
a. 30. 15 
The luminous thread be- 
come clear, and quiet in vtl' 
more, viz. at 



Internal Contad. 

Thread of light beginning- 
toclofe round % at 

h. m. fee. 
2. 3a 8 

Thread of light feemed, 
complete, at 2. 30. 24 



When Venus was fully entered on the Sun's limb, and we had compared, 
the different papers on which our conta6U were written down, and entered, 
them in our book, we prepared for the micrometer and other obfervations*. 

Thofe of the micrometer reducedio apparent time, are. as follow, vi*. 



^ 


Apparent 


Micrometermeafures 


y«lue ol 


Parallaxes of ^ from0 adjuiled 


ume. 


of leaft diftance of 


micromet. 


to the times of the micrometer 


%. 


June 3d, 


nearefk limbs of 0. 


meafnres; 


meafures, in ordtr^to the pro- 


s 


1769. 


and$ 


orlcaftdift. 


jcdion; by Mr. Rittenhoufe. 


|; 






of limbs, in 




I 






Tnin nnn 








fec;of0*s 


In the 1 In Path 


Perpendi. 
to Path* 


g 






diaibeter.. 


Vertical. 


of ? 


S" 


H.M.SCC. 


inches; 20ths.500ths. 


M. Sec. 


Seconds. 


Seconds. 


Seconds. 


I 


3. 7. 19 


0. 4. 0,5 


1. 45»4 


14,54 


13,67 


4,96 


2 


3. ". 39 


0^ 4* 12 


1' 57.6 


14,74 


13>88 


3 


3. 17. ^% 


0. 5. a 


a. 13,5 


15,09 


14,34 


5,01 


4 


3' 3». 3 


a 6.. 14. 


*• ^H 


15,77 


14,93 


Sii3 


5 


3- 40. 4 


0. 7' 4 


3. 8,f 


16,17 


15,33 


5,33 


6 


4. iS' 5 


0. 10. 21,5 


4.46^7 


18.45 


17,45 


6,01 


7 


4. 57- 9 


0. ir. 19 


5. 10,75 


19,02 


17,95 


6,33 


8 


3. 7. 49 


0. II. 22,75 


5. 14,5 


^'L 


18.36 


6,63 


9 


5. 31. 40 


0. II. 23,5 


5' ^5*3 


19.88 


18,64 


6,98 


10 


5. 31. 46 


0. 11. 21,5 


5. 13.17 
5. 8,93 


20,12 


18,8 


7,33 




5' 42. 3« 


O.H. r7,5 


20,36 


18,95 


7,48 
7.67 




J. 51. 10 


0. II. 13,5 


5. 4,7 


20,5* 


19.06 




6. 22. 14 


0. 10. s,S 


4. i8,'58 


21,00 


19,31 


8,57 




6. 31. 5 


0. 9. 20 


21,12 


19,33 


8,82 




6. 41. 24 


0. 9. 
0. 8. 13 


3. 57,$^ 


21,22 


19,15 


9,14 




6. 48. 12 


3' 44,66 


2Ij26 


19,13 


9»3i 


17 


6. S3' 30 


0. 8. 1.5 


!• 3»,47 


21,28 


19,04 


9.4? 
9.56 


18 6. 56. 2ft 


0. 7. 23 


3. »8,76 


ai.a? 


I?.02 



Diftance 
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Diitunce oi the limbi of and $ in Chords pa- 
rallel to the Equator. 



H.M.Sec. 

3- 58. 53 
4. 17. 18 
6. 4. 47 
6. 9. %Z 



aoth 


8. jooths. 


17. 


14,3 E. limb 


3- 


6 S.limb 


0. 


10 £. limb 


IJ. 


6.5 W.limb 



M.Sec. 

7. 44,57 
la 14,74 
18. 0,08 

6. 43, 7 



Parallaxes to tiic times of the 
micrometer meafures. 



Seconds. 
17,0 
18,16 

ao,25 
10,81 



Seconds. 
i6,z 
17,18 
19,16 
19,4 



Seconds. 
5,40 
5,86 
8,06 
8,1 



Diameters of June 3, 1769. 



Diameters of $ taken on June 3d, 

Micrometer Value. 

meafures. 
In. loths.jooths. 



Time per clock 

A. M. 

h. m. fee. 

8. ^s. o 

8. 40. o 

8. 45. o 

P. M. 

I a. 35- o 

12. 40. o 



Micrometer 
meafures. 
in. 20ths. jooths. 
3- "• 13 
3. II. 
3. II. 



16 
13 



II. 
II. 



13 

12 



Mean of the above 5 horizontal 
diameters of - - - 
Or Icavinc; out the ad which difFcrsI 
loft from the reft, and was judged r 
be uken too large; the mean of ^ 
[the other 4 is 



Value. 

m. fee. 
31. 34,16 
31. 37.34 
31. 34,16 

31. 34,16 
3I' Zl.'t. 



31. 34,58 



El 



31- 33,89 



Time per 

\ dock. 

h. m. fee. 

3. 0.0 

2. o 

4.0 

15.0 

55.0 

58.0 



o. a. 

o. a. 

o. a. 

o. a. 

o. a. 

o. a 



4.6 

5,0 

SAS 

4,7 

4,7 

5,33 




Mean of the above 6 for dia- 
meter of J - - - - 



57,ia 



Which gives 0*s femidiameter 13'. 46," 94 ; that is, wefceond^xiA \ of a iecond larger than the 
diameter eiven in the nautical almanack for the tranfit day. Yet, Venu8*s diameter, though 
taken with the utmoft care by the fame micrometer and at the fame focus (as the SUn's) comet 
out about one fecond lefs than it was expeded, being 5/',ia; or about 1-33 of 0*s diameter. 
The vertical diameter of on the fame day was 31'. 3i",8 at 4h, 40. P. M. 

Of the micrometer meafures, the 2d, 5th, and i8th 
diftance of the neareft limbs of the Sun and Venus ; the 
iftin a chord parallel to the equator, the ift and 6th of 
the diameters oiVenu$\ and the ift and 4th of the diame- 
ters of the 5«n, were taken by Mr. Rittenhoufe. The 3d 
and 1 6th diftance of the neareft limbs, the 3d diameter of 
Venus and the 2d of the 5i/«, were taken by Mr. Lukens. 
All the other micrometer meafures were taken by myfelf, 
while Mr. Rittenhoufe applied himfelf totake the appulfes 
of the limbs of the Sun and center of Venus to the crofs 
hairs of his equal altitude inftrument, Mr. Lukens writing 
down the obfervations and their exaft time. 

The micrometer meafures were all feparately reduced to 
their value in minutes and feconds by Mr. Rittenhoufe, 
and by myfelf, making the proper allowance for the error 
ofadjuftmentof the inftrument. Many more micrometer 
meafures might have been taken; but had we made the 

intervals 
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intervals, between them imichfhorter than 8 or 10 minutes, 
they would have been of little ufe in the projedion, and 
viKHild have crouded it too much. Nor could we have be-* 
ftowed the fame care in fetting the inftrument, reading off 
the vernier, &c. if a much larger number had been taken. 

In order to jodge of the error of the micrometer (if any) 
Japiter's diameter^was not only taken with it both ways, 
viz. to .the right and to the left, but Mr. Rittenhoufe likC'- 
wife took a mean to the right of 10 diameters of a white 
painted circle about 330 yards diftant, and alfo a mean of as 
many to the left. This work was performed eariy in the 
morning before funr^rife; whi^i the air was free from all 
tcemulQUftopnotmn ; and the ce(ult gave an error of adjuft- 
ment of if, 1 2 to be fubftra^hsd ^om all the micrometer 
meafures. 

It was. once intended firll further to confirm the work 
of the following delineation, by applyii^ like obfervations 
of ibe appulfesjof the Umibs of the^mrand center of Fenus^ 
mentioned :ta have been 4:akena1iK>ve. .But the lines necef- 
iary ibr this, would have confufed die ^ure; and the 
micrometer obfervatioois being found ibexad:, any further 
uie of the others, than to try how well they would agree^ 
was thought tobe Deedlefs,efpecially as the fradions of fe-* 
conds in them doukl not be eftimated, fo as to come up to 
the accuracy of the micrometer. For this reafon, they are 
not iet down. 

Delineation oftheTranftt ^ Venus over the Sun, according 
to the foregQing Obfervations y with the principles of the 
nvork, -fiy Afr. RiTTENHousE. 

«npiHE Sun*s horizontal parallax is affumed 8",65 
\ at his mean diftancefrom the earth; from which, 
and the obferved leaft diftance of the centers of the Sun and 
Venus, the chord of the tranfit line was laid down. The 
Sun*8 femidiameter and that of Venus are taken as by the 
above obfervations. One point in the tranfit line was then fix- 
ed by theiirft micrometer diftance of the limbs at 3\ 7' 19'' 
* Vol. I. E apparent 
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apparent time. This line was then divided caretully 
into hours and minutes, fuppofing Venus to move 2401^36 
over the Sun's Difk in an hour, according to a calculation 
I had formerly made from Halley's tables. The place of 
Venus's center in the tranfit line, was theti marked to the 
times of each of the obfervations; and from thence the ap- 
parent place of her center found, by fettingoflF the quantity 
of her parallax from the Sun in its proper diredion. About 
each of the centers fo found, a circle is defcribed with the 
radius 2 8', 5 6. the obferved femidiameter of Venus. Blank 
lines were next drawn through the Sun's center and the 
apparent place of the center of Venus; and on tbefe the 
black lines were drawn from the Sun's limb prectiely of 
fuch length as we found they ought to be by the micro* 
meter; fo that it may be feen at once how far they corre- 
fpond with each other, by obferving how much they exceed 
or fall fhort of reaching the limb of Venus. 

Out of the 18 micrometer obfervakions» there is fo exaiSt 
a correfpondence among 14 of them, that I am well con«- 
vinced they may be depended upon. Two of the others, 
as will appear by the figure, reach about ^ftcmdov^ the 
limb of Venus ; and the other two are fcarce difecond fliort 
of it. Such fmall differences might eafily have happened 
for the leaft inaccuracy in reading oflFthe time, or the divi- 
fionsof the vernier, (xc from their not being exadly taken 
in the dire£tion of the neareft diftance of the limbs; that is 
in a line joining the center of the Sun and Venus. 

The meafures intended to be taken in chords parallel 
to the equator, are likewife exceeding near the truth, if it 
be confidered in fetting the micrometer to that direction, 
we had only the truth of the polar axis to depend on, which 
was conftruded haftily to anfwer the purpofe, of the day. 
Three of thefe meafures agree well with each other, and with 
all the other micrometer obfervations, on fuppofing the 
chord in which they were taken inclined half a degree to 
the plane of the equator. The 4th is ftillmore nearly pa- 
rallel, but diverging fomething the other way. Thefe 

chords 
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chwds are delineated in the projed:ion, and ferve to confirm 
the o^her work. 

All the parallaxes of Venus from the Sun were taken 
from a proje&ion on a large fcale of half an inch to a fe* 
cond, and then reduced to the fcale of this delineation. At^ 
ter calculation .£>me of thofe parallaxes, and finding that 
thofe got by the proje£lion came as near thofe got by cal- 
culation^ as it was poffible to lay them down from thefcalq 
any further nicety was not thought neceflary. 
The angle of Venu8,s vifible way with the ") 
' Ecliptic I find to be 5 8 ''. 28' . 2f' 

The angle of the ecliptic with a parallel of 7 

declination at 3\ P.M 3 J^'^S'^^S" 

Decreafing si" pcr hour. 

Latitude of the Obfervatory (as above) 40*. 9' . 56" 

Heacetheparallaxes were fitted to each of the micrometer 
obfervations, as laid down above. If a computation be 
made from the firft microiMter obiervation of the diftance 
of the limb^, we fhall find the time of the lead diftance of 
the centers of the Sun and Venus as feen from the Earth's 
Q^nter to have bttn - - - ^\ 26' 16'' 

If a like computation be made §rom the C 

i6thobfervation it will be found ^ 5. ^6. 21 
By comparing fome other obfervations with thefe I con- 
chide the time of leaft diftance of the centers to have been 
S\ 26'. 20'^ 

Then &y, as radius to the tangent of the angle of Fenuj^s 
vifible way with the ecliptic; fo is the leaft diftance of the 
center S) to that portion of the path, intercepted between 
the place of Fenus at the time of the leaft diftance of the 
centers, and her place at the time of ecliptic conjudion; 
that is — - 

Rad: T. 8^ 28^. 2/ :: 610'' : 9o"^8. 
But 9o'',88 reduced to time is - - o\ 22^ 41'' 
Time of leaft diftance of centers is - 5. 26. 20 
DiflFerence of which is the time o£ 7 ~ 

ecliptic conjimdion 3 5*. 3^ • ^g" 

Again 
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Again Rad : fee. 8*. 28' 27*^:: 610^ :6I6^73; th€ geo- 
centric latitude oiVenus at the time of ecliptic conjune- 
tion. 
From the logarithm oiVcnut geocent lat. a.7900974 
Subftradl the difF.of the logarithms of") 

Fifiittx's diftance from the earth, and> 0.4002370 
from the fun, j r ' 

Remains the log. of the heliocentric lat. a.3 8986o4=4'.5^,39 

Then fay, as the tangent of the inclination of the orb 
of VenuSy is to radius, fo is the tangent of her heliocen- 
tric latitude to the fine of her diftance from the node in 
the ecliptic; that is 

T. 3^ 23'. 20'' : Rad : : T. 4'. 5^,39 : Sine i*. 9'. 4" 
the diftance from the node. 

The5«ii'8 place by Hallcy's tobies at tbe^ g ^ gr ' /, 

time of ecliptic conjua^on was 3 ' ^ ' ' ^ 

Diftaoce of the node from tkc Son, Q* '» . 9* 4 

The fum is the place of Vcmsh aicendme ? ^ 

node, ***-5^2. 14.35. 36 

But, by Halley's tables, the place of 5 q ^ . ^ 
Venus to the ibovic lime k only J ^- '^- ^^\ ^^ 

That is tenjecands too, (Low. 

Thus gentlemen you have a faithful account of our 
whole work, which we could hare wiAed to have reduced 
to*lefs compafs. Had our latitude and longitude beeo 
previoufly fixed, as they had been at Phtladelphraty able 
mathematicians, a great part of our work might have 'been 
faved. But we thought it neceflary (as hath been before 
hinted) to fhew that fuch pains were taken in thefe mate«- 
rial articles that they may be depended on. And as we 
were happily favoured at the tranfit, with advantages of 
weather, and other circumftances, which cannot have hap- 
pened to the generality of obfervers in many parts of the 
world, it was thought we ftiould be more readily excufed, 
by men of fcience, for the infertion of things that might 
be fuperfluous, than the omiifion of the leaft article mate- 
rial, 
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rial, in the account of the phqenomenon, that will never 
be cibferved again, by any of the prefent generation of men. 
I am, 

Gentlemen, with great refpeff. 

Your: jnoH obedient humble fervant, 

PbilMphia July WILLIAM SMITH, 

i^tb, 1769. 

P. S. As it is hoped that not only this province in ge- 
neral, but Kkewift the fociety who fet on foot, and the 
honourable Houlc of Affembly, who fo liberally encou- 
raged, the defign for obferving the iranfit here, may de- 
rive fome credit from the laudable fpirit fhewn on that 
occafibn, Hf fhalT add an extrad of a letter iVonx the Revd. 
Mr. Maflcelyne, the- Aftronomer Royal, to J(hew How well 
our labours have beea received at home. ' ' 

SIR, Greenwich, ^i^»/?f, 176^9* 

"T THANK you for the account of the Peni^fyJvani* 
J[_ obfervations (of the tranfit) which feem f^^//^n/ ap^ 
complctcy and da honour to the g^ntlem^ vJijo px^de ^h^m, 
and thoie^who prpmoted the undertajfingj ^i^opg wh^ 
I feckon ypurfelf in the if^rft place. 

^^ As Ipon as I can iietttle the longitqdq of their places 
of obfervations, with refped to this p^ce, \ hope to bc^ 
ablq;* fropi comparing thcip with my o^b, at^d otnef Eu- 
fojiean obfervations^ which J h^ve already receiyed, to find 
the SunV parallax, nearer than we cou)d depend on it from 
the frariftt in 1761. " I do 

The. reader i& defired ta make the fallowing cprredion «f the eanal altitudes of April xxth 
and X4th, asihat part of the wo^ wat priotra pff before the miftafce wat dlfcoTCred. 
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which gi^es 1^ to be fobtra^e^ iro9>t ip^e^ of hpiog added to, the oUerved tame of the im* 
merfion of ift ^tellite, April lath, and makes it iih. 14'. 37'' (as it ftands correded in the tabic 
of edipfea of the latelljles) indeed of xih. x V* 39^'* ** >^ would be dedvccd £roia the altitudes 
prinred Stbove for April nth, compared with thcoe of April 14th. 

The emerfionof adfiurllite, per dock, June 7th^ aaaUb to he I)q^ 8^. 4^. M^, infttad^^ 
8h. a^. 4a". 
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** I do not yet know whether the obferyations made by 
Meffrs. Mafon and Dixon in Pennfylvania will fu£Bce to 
fettle the longitude of Philadelphia, to the exa^nefs here 
rcquifite. I wifli, therefore to receive the obfervations of 
the eclipfes of Jupiter's fatellites, made there in the fpring 
of this year, of which Dr. Smith makes mention. Tbofe 
which have been made here, I have fet down on the 
*next page, and requeft you will be pleafed to fend them 
to him, with my beli compliments and cong|:atulations on 
his and his fellow obfervers fuccefsful labours. I wi(h al* 
fo to have an account of the diflPerence of latitude and 
longitude between the Philadelphia objcrnjotory^^ and the 
two other obferuatories at Norriton and the Capes of Dc^ 
lanvare; and alfo how much the State Houfe fquare dif- 
fers from the fouthermoft point of the city of Philadelphiat 
to which Meffrs. Mafon and Dixon have referred their 
obfervations. 

" When you receive any further account of the Penn- 
fylvania obfervations, promifed by Dr. Smith, or any other 
American obfervations, I (hall be obliged to you for a 
fight of them. 

" I beg you will accept of the enclofcd account of my 
obfervations of the tranlit, and of the eclipfe of the Sim, 
• June 3d. You will perceive that fevcral phoenomcna 
noted at Norriton agreed with thofe obferved here ; but 
they have fiirther obferved a curious circumftance at the 
firft entrance of Venus, which the low altitude of the Sun 
did not permit W to obferve here; as, on the other hand, 
fome phoenomena were noted here, which they have not 
taken notice of. ^ 

" In a few days I will do myfelf the pleafureto leave fome 
of my pamphlets with you, which I beg you would fend 
to thej^cnnfylvania obfervers, when you have an oppor- 
tunity. I am, SIR, 

Your very humble Servant 
NEVIL MASKELYNE.** 

To the hon. Thomas Penn, EJq. 

The 

* They are inferted above at the bottom of page ao. 
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The above letter was ocotfibned by a fliort account I bad 

I fent to Mr. Peim four days after the traofit^ kifbrming 

4iim* of the fuccefe of our bbferv^itioixBy the tim€8<^the coo^ 

ta^t and afew other circomftancea attending them ; which 

he communicated to Mr. Mafkelyne. Since that^ Mrr 

.Maikelyne has received full fatisfai^ion on all the points 

mentioned in his letter, as complete copies of our different 

I obiervations have been tranfmitted to Dr. FrankKnv to oom«- 

municate to him, and fuch other aftronomers as he may 

. think proper among his corre%ondents in Europe* The^ 

I particular circumftances which I mentioned relative to the 

firft entrance of Venus, was the dufky tremulous (hadow 

or atmofphere that feemed to precede her body, and the 

light that furrounded that part of her limb not entered on 

the Sun^ which was alfo obferved by the gentkman at 

Philadelphia, and by Mr. Biddle at the Capes. Which 

of tbefe, or whether both, may be the curious circumftance^ 

or circumftances, obferved herci which Mr» Maikelyne 

fays the low altitude of the Sun did riot p^fiout ^him. to^ ob^ 

, £erve, we camiot iflU; as bh account of the Greenwich 

I obfervations has not yet come to hand.. W. S^ 

; Jn Mccynt of the Obfervationa^n the Tratnfit ofj Vemis over 

; $be Smi, on the 2^ of June^ 1 769, by the Go^itiittee ap^ 

' ' pointed to obferve it at Philiadelphia;. drawn up% and 

prefented ta the American Fhilofophibal ^ Society, held 

at Philadelphioy for promoting ufeful Kndwledgey 

' GEKTLEMEN, 

IT doubtlefe muft appear (Ifpng^to mjafny, that the p»- 
ralbxof the Sun, which is ib knportant ^nd fundamen-- 
^^ tal an article in aftronomy, has not been fettled by ailro- 

1 nomers long ago, as fo many things in that ufeful fcience 

, . depend upon ifc Btft this fui^rife is lefleped by fonfidcring, 

i that the fmallnefs of the paralla^ic angle has eluded theif 

I moft careful refearches in all agei?, as it is but aix)ut 8 or 

j 9 Seconds 
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9 feconds of a minute; fo that the fubtenfe of it, were it 
much larger than it is, muft be invifiUe to the naked eye 
at the di^nce of 6 inches,, and iris hardly poffible to dif*- 
tinguiih lo feconds by inftrumentSi let them be ever fo 
ikilfully made. Many methods, have been devifed by 
aftronomers, which fhew the ingenuity of the inventors; 
but the difadvantage of them all was, that they depended 
upon obfervations to be made with a precifion, which no 
inftruments hitherto conifaruded could poffibly accompltfli. 
The tranfits of Venus alone afford an opportunity of de^ 
termining this problem with fufficient certainty, and thefe, 
from the ftrid laws of her motion, happen fo ieldom, that 
there cannot be more of them than two in one century, and 
in fome centuries none at alK Three only have been ob- 
ferved fince the creatioBi and the firft of them by two 
perfons only. The peculiar advantage of this pbceno- 
menon for determining the parallax of the Sun with a 
precifion which is not ta be expe£ied from any other me- 
thod, confifts in its being rdeduced from the afafolute time 
that elapTes between the mftants of the conta&s with the 
Sun^s limb, as feen from difiwent parts of the earth; or 
from the difference of total durations as noted by diftant 
obfervars, properly ftationed for that purpofe. A (eccmd 
of time being eafily (tiftk^uifltedbyawell regulated clock, 
if themforefaid afofolute difference of time be carefully no- 
ted, in places where it will amount to 24 minutes, it will 
give the parallax, fmall as it is, within the hundreth part 
of a fecond of a degree, and confequently the diftance of 
the Sun and planets within the feven hundredth part of 
the whole. In fome tranfits this difference of time will 
be greater, and in others lefs, in certain places on the earth, 
which renders thofe that happen on the northern part of 
the Sun*8 difc, in general, more favourable to our purpofe, 
than thofe that happen on the fouthem hemifphere. Hence 
it is, that although much was* done in this ikiatter by thefe* 
dulity and care of aftronomers at the tranfit in the year 
1 76 1 , when Venus paffcd fouth of the Sun*s center, yet 

our 
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our expedations could not be fully anfwered by the obfer- 
vations that were then made; as it was eafily forefeen that 
much greater preciiion might be attained, from the advan- 
tageous circumftances that would attend the tranfit in 
1769. The great proficience, which the aftronomers 
made in fettling this fundamental element, beyond what 
was ever known before, has only raifed their expedbitions 
and engaged their attention to improve every advantage, 
that can be derived from a careful obfervation of this tran- 
fit. If they have not been difappointed by unfavourable 
weather, we hope for the utmofl certainty that can be gain- 
ed in this matter, from the obfervations they have made, 
when they fliall be compared together. But after all, we 
nraft fit dovm with thedifagreeable aflurance that the dif- 
tance of the Sun cannot be determined by them, let them 
be made with ever fo great accuracy, within many thoufand 
miles; which will not appear ftrange, when we confider 
that his diftance is upwards of 94 millions of miles, and 
that an error of a fingle fecond in his parallax will give an 
uncertainty of 10 or i x millions of miles in his diftance. 

This approximation, however, is fo much greater than 
could be expefted, firom any other method, that has ever 
been propofed, that it has defervedly engaged the attention 
of every civilized nation in the world ; and it muft redound 
to the honor of our fociety, that they have taken fuch ef- 
fedhial care to have proper d>fervatories ereded, to furnifh 
them with the neceflary inftruments, and to appoint pro- 
per perfons, to ufe them on that occafion. 

As the credit of our obfervations, and the ftrefs that 
will be laid upon them, in determining the parallax of 
the Sun, vnil greatly depend not only on the care and fkill 
of the perfons that made them, but alfo on the goodnefs 
of the inftruments, with which we were furnifticd; it has 
been judged proper to give the public the following ac- 
count of our apparatus, and of the pains we have taken to 
have it in the heft order. 

Vol. I. F As 
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A& the Society were pleafed to appoint Jofeph Shippeth 
Efq. Dr. HughWiltiamfoth Mr. Charles Thomfon, Mr. Tho^ 
mas Priory and myfclf^ as a committee to obferve the tran- 
fit at the obfervatory, which they had crcded in this city^ 
we fpared neither time nor labour to have every thing ne^ 
ceflary for the obfervation in readinefs^r We were provided^ 
with an excellent fe<9:or of 6 feet radius^ made by the aci- 
curate Mr. Bird, and an equal altitude and tranfit inftru- 
ment, both belonging to the honourable Proprietaries of 
this province, which the Governor very gcneroufly lent to 
the fociety on this occafion* Our telefcopes were, a large 
refleftor of 4 feet focus and 7 inches aperture, which mag- 
nified from 100 to 400 times with an excellent mi- 
crometer of Mr. Dollond*8 conftrudion fitted to it, which 
the aflembly of the province had ordered over at the re- 
queftof the fociety; a refrading telefcope of 24 feet focus, 
belonging to Mifs Norris; two refleding telefcopes of 18 
inches focus, one the property of Mr. Hamilton, the late 
Governor of this province, and the other of Mr. Prior,, to- 
gether with another refledor of 1 2 inches focus. With 
thefe, and a good time-piece, we promifed ourfelves the 
pleafure of making accurate obfervations, if the weather 
ihould prove favourable. For this purpofe we met frer- 
quently before the day of the tranfit, to adjuftour inftru- 
ments, a^d to reaiove every local obftrudion that might 
hinder our obfervations. 

Some of us gave particular attention to the regulation 
of the time-piece, and therefore took the paflage of the 
Sun's limbs over the crofs hairs of the tranfit inftrument» 
both forenoon and afternoon for many days before and 
after the tranfit, and particularly on that day. As it had 
tliree horizontal hairs fixed in the focus, it afforded us fix 
fets of correfponding altitudes, which generally agreed in 
giving the time of apparent noon within 2 feconds of each 
other; fo that by comparing them together daily, and ap- 
plying the proper equations for correfponding altitudes, 
on account of the Sun's change of declination between the 

forenoon 
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« 

forenoon and afternoon obferrationsy we were aflured of 
tjie rate of our clock*s going and the time of apparent 
noon to a fingle fecond. We did not think it neceflary 
to burden our minutes, with the great number of obfer- 
vations of this kind, that we made. Let us fuffice to 
(ay, that they were made with the utmoft care, and that 
our time-piece was fixed to a large poft funk into the 
ground four or five feet, fecured from (baking by a brick 
wall at thgliottom, and no ways communicating with the 
fides of the building. 

The long expefted day of the tranfit came, fo favour- 
able to our wifhes, that there was not the lead appearance 
of a cloud in the whole horizon from morning 'till night, 
and the £ky was uncommonly ferene. The committee af- 
fembled in the morning at the obferv^tory, examined the 
adjuftment of their teleicopes anew, and appointed two 
affiilants to obferve the clock, one to count the feconds 
with an audible vcHce, and the other to write down the mi- 
nutes as they were compleated, to prevent a miftake in 
that article. 

Every obfervef being fixed at his telefcope, at lead half 
an hour before the beginning of the tranfit; we obferved 
the conta&s of the limbs of Venus and the Sun at the 
times mentioned in the following accounts, as they were 
drawn up feparately by the obfervers themfelves, and are 
here inferted in their own words. 

Account 0/ the CovT ACTS f by JOSEPH SHIPPEN, Esq^ 

" I obferved this very uncommon and curious phoeno- 
menon with a new reflediing telefcope, made by Mr. 
George Adams, whofe tube is two feet and half an inch 
long, its aperture 4,15 inches diameter, and its magnify- 
ing power about 90 times. After having well adjufted 
its focal diftance, the Sun's limb appeared fo well defined, 
that the leaft obfcuration of it might be clearly difcerned 
by a good eye. 

«« In 
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" In order to difcover the firft external contad, as near 
the precife time of its happening a« poifible, I kept con- 
ftantly in the field of the telefcope, bat a fmall arch of the 
Sun's limb, and ontythat part of it, where it was expeded 
the planet would enter; by which means I believe I faw 
the obfcuration on the limb of the Sun as near the exadl 
time of its beginning as the power of the telefoope woakl 
admit of. 

" The firft alteration which I perceived in the Sun's difk, 
was a jagged like appearance on a fmall arch of the limb ; 
as if a (hadow had been caft on it with an irregular notched 
edge^ which at every fecond, (eemed to increase with a 
kind of waving and tremulous motion. I firft perceived 
this change at a\ 13'. 47'' apparent time, though I was 
not then convinced that that appearance was, either the 
phoenomenon we looked for, or caufed by the planet's 
near approach to the Sun's limb; but imputed it rather to 
fome duft that might accidentally have fallen on the Itf ge 
mirror of the telefedpe, as I expected the contad would 
have (hewn itfelf by one fmall arched indent on the Sun's 
limb. And it vtris not *till after twelve feconds more had 
paffed, that I was certain the contaA had happened; for 
then, vi2. at 2*. 13'. 5*9" apparent timej I could plainly 
diftingiiifh ^ fingle iriiprdfion, or indent, in the SUn'e 
limb; yet it Wiw ekceedltigly fniall, and without any dF 
the jagged appearance brfore mentioned. 

<^ I cannot well account for thefe different appearances 
in fo fmall a fpace of time, but by fuppofing that the firft 
was occafioned by an atmofphere around the body of Ve- 
nus, which might have obfcured in a fmall degree, part 
of the Sun's linib, a few feconds before the contaft; and 
that after Venus herfelf had adually entered on the Sun's 
limb, the brilliancy of the folar rays might have fo far il- 
luminated the atmofphere of Venus, as to caufe the obfcu- 
ration at firft perceived to difappear, and leave only the 
well defined form of the planet on the Sun's dilk. 

"On 
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^' On confidering the matter In this view, I am inclined 
to think that the firft external aontadl did not really hap-* 
p€fk 'till at Icaft three feconds after I firft perceived the 
jagged obfcuration on the Sun'6 limb; and' then it would^ 
be at a**. 13' . $0" apparent time. 

** But if aftronomers agree to fix the time of the firft 
casmtaA at the beginning <^ that obfcuration, I think it is 
pirobable the contax^ may have happened two or three fe^ 
conds before I difcerned that obfcuration: In which cafe, 
thecontad may be faid to take place at 2.\ 13^ 44^' ap- 
parent time; 

^^ In determining on the manner in which I (hould judge 
of the internal conta^i I confidfered that after Venus £hould' 
move on the Sun's di(k with half her diameter, the horned 
points oecafioned thereby in the Sun's limb would appear 
more acute, and approach nearer to each other as the planet 
proceeded till the points (hould actually unite. From this 
refiedion I was induced to think, that the inftant of the 
dofing of thofe points ought to be fixed on as the precife 
time of the internal contad; becaufe Venus muft then have 
pafied the Sun's limb with her whole diameter, and both 
their circumferemiea, or limbs, might be (aid to coincide. 

•* I therefore carefullyobferved the progrefs of the plan- 
et, and faw very diftindly, as fhe moved onwards, that 
the illuminated points of the Sun's limb became better de- 
fined; and when they approached fo near each other as to 
be within about 8 feconds of touching, which was at 2^. 
31'. a6^' ap. time, I heard one of the obfervers call our, 
conta{l\ but aa his obfervation did not feem to agree with 
the manner which I had fixed forjudging of the contaA, 
I continued viewing with the clofeft attention, in order to 
fix the time of contad: according to the idea I had formed 
of it ; and at 2^ 3 1 ' 34^'. ap. time I could fcarcely diftinguifli 
the illuminated points of the Sun's limb to be any longer 
feparate; for in two feconds more they appeared to befo far 
clofed as to form a fingle thread of light on that part of the 
Sun's limb, which a few feconds before had been eclipfed. 

I therefore 
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1 therefore conclude that the apparent fivA internal conta£fc 
of Venus happened at 2\ 31'. 34" ap. time. Yet it is 
not improbable that her real contad: may have happened 
a few feconds fooner, if it be certain that (he has an atmof- 
phere\ becaufe that might have obfcured the Sun's limb a 
few feconds after Venus was.entirely immerfed within the 
difk; in the fame manner as I judged with refpedl to the 
external contact, that the beginning of the obfcuration of 
the Sun's limb was occafioned by the intervention of the 
atmofphereof Venusa few feconds before her body a&ually 
came in conta£t with the Sun." 

Account ofth^ Contacts, hy Dr. WILLIAMSON. 

^' I made ufe of a refradling telefcope 24 feet long, 
which magnifies ninety times. The glaffes were in very 
good order, and the air uncommonly ferene, fo that the 
Sun's limb appeared very diftindl and well defined, whence 
I promifed myfelf the pleafure of fixing the external con- 
tad to a fecond, but the event convinced me that I had 
promifed too much. - A dufky appearence once and again 
drew my attention to a particular part of the Sun's limb, 
but 1 could fee no fuch dark fpot there as I thought Venus 
mud produce, and it was not till 2\ 1 1^ 31'' mean time, 
or 2**. 13'. 46" apparent time, that I determined to flop a 
watch which I had in my hand, to afcertain the time of my 
obfervation, leaft fome accident ihould prevent my hearing 
the affiftant, who flood at 5 or 6 yards diftance by the clock 
counting feconds. At that very time I was doubtful, 
whether the appearance on the limb of the Sun was cer- 
tainly occafioned by the interpofition of the body of Venus; 
forthoughthedarknefs was of fome extent along the Sun's 
limb, yet the impreffion was not proportionably deep, 
fuppofing that it was made by a circle fo fmall as Venus 
compared with the diameter of the Sun, nor was the dark- 
iiefs equally perfed:; yet the fubfequent progrefs of the 
darknefs foon convinced me that I had not been much 
too hafty in noting the time of the external contafl:. 

** When 
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** When Venus had advanced with a little more than 
half her body on the Sun, her whole eaftern- limb appeared 
faintly illuminated : This light feemed to encreafe as {he 
advanced farther on the Sun, till near the time of the in- 
ternal contad. By this time I was convinced that Venus 
isfurroundedbyadenfeatmofphereofa confiderable height, 
which doubtle^ had prevented my fixing the external con- 
tact, with that accuracy I had expedled, and had occafion^- 
ed that inequality ia the darknefs, which^ I had obferved 
on the Sun's limb«. 

" In determining the internal contad, which I appre- 
hend was done with great exaftnefs, I attended to the in- 
ftant, when there was a prefeft coincidence of the limb of 
Venus with the limb of the Sun, as when two circles touch 
internally; This appeared at 2**. 3i^ 24'' apparent time. 
I expeded by the time the aififtant had counted another 
fecond, to have feen light diftindHy round the eaftern limb 
of Venus; not fuch a radiance as had for 7 or 8 minutes 
rendered that part of the planet vifible; but a certain nar- 
row portion of the Sun's limb which had a very diftin- 
guifhable appearance from the light I have mentioned* 
The edge of the Sun did not appear fo fbonj ncverthelefs I 
fixed upon a**, 3 1' . 25^' for the precife time of the internal 
eontaft, being certain, that no part of Venus was then off 
the Sun, One or twofeconds more were counted before the 
Sun appeared diftin£tly without the limb of Venus* But 
then it was obvious that Venus didnot then touch the Sun's 
limb in any part, fo that the contadt was certainly over."* 

Mn Prior made his obfervat ions with his own refledb- 
ing telefcope, whofe magnifying power he does not cef- 
tainly know, but fuppofes it to be at leaft an hundred times. 
He gave the following account of his obfervation^ of the 
contads,,viz. 

" The uncertainty where Venus would touch the Sun's 
limb made me take the following lAethod. From 8 or 9 
minutes paft two o'clock I made it a rule to pafs my eye 
from the lower edge of the field of my telefcope to the up- 
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per, many times in a minute, and examine the limb of the 
Sun ftri£tly, in hopes of difcovering the atmofphere of 
Venus approach, lb as to give an opportunity of taking the 
contads of the limbs to a great certainty. In paffing my 
-eye along the limb of the Sun, I difcovered a fmall imper- 
fection, which I thought muft be the ftroke of the atmof- 
phere, but in four feconds I difcovered it to be the limb of 
Venus, the atmofphere not being vifible on the Sun. The 
time therefore that I note for ipy external contadl is, when 
I firft difcovered that imperfedion on the Sun's limb, 
which was at 2\ 13'. 42" apparent time. When the bo- 
dy of Venus was fomething more than one third on the 
Sun, 1 faw her eaftern atmofphere very diftindtly reflefting 
the light of the Sun fo ftrongly on the limb of Venus, as 
to fhew it well defined ; but as it came oh the Sun, it was 
entirely loft. The time, I note for my internal contad, 
was, when the thread of light was diftindly feen all round 
the body of Venus, which was at 2'. 31'. 28'' apparent 
time." 

Mr. James Pearfon, having obferved the external con- 
tad at 2". 13'. 50'' apparent time, with a fmall telefcope, 
belonging to the honorable proprietaries of this province, 
whofe magnifying power is about 60 times ; Mr. Charles 
Thompfon obferved the internal contad with the fame te- 
lefcope, of which he gave the following account, viz. 

" At 2\ 29^ 11'' mean time, or 2\ 31'. 26". apparent 
time, I faw fome tremulous rays of light pafs from the up- 
per or eaftern limb of the Sun to the eye, acrofs, and fo as 
juft to touch the upper limb of Venus. Marking that 
down therefore as the time of contad, I coujited four fe- 
conds, at which time I faw a continued thread of light, like 
a filver lace, but ftill with a tremulous motion, round the 
eaftern limb of Venus, whereby it appeared to me that the 
whole body of Venus was then within thedifk of the Sun. 
The tremulous appearance of the rays of light, I at firft at- 
tributed to my telefcope refting againft the fide of the ob- 
ervatory, but afterwards apprehended might be owing to 
their paffing through the atmofphere of Venus." The 
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The (jommUtee having defired me to ufc the large rc- 
fledor mentioned above, I chofe that power which magni- 
fies the diameters of obje<ft9 300 times; with which 1 ob- 
ferved at a^ 13'. 48''. apparent time, an obfcuration on 
the north-eaftern limb of the Sun, gradually advancing 
forwards with a tremulous motion, which, from its irre- 
gular and dufky appearance, I concluded was occafioned 
i^y the refraction on the Sun's rays through the atmofpherc 
of Venqsj which atmofphere fooa afterwards became very 
obfervable to \is alU From this I was led to conclude that 
thecontadl did not happen till about 15 or 16 feconds af- 
terwards^ whf Q there wa« a large aod evident impreffion 
lyiade on thq limb of the Sun; but a» the precife moment 
of the e^^terrwl contact cannot be noted by an obferver, the 
body of Venus not yet being interpofed between the Sun's 
limb and the eye; this contafl: muft have happened about the 
time that her atmofphere madeihc abovementioned obfcu- 
ration, and therefore I am of opinion that the true timeof the 
contad (hould be accounted at 2^. 13' . 48'', or it may be 3 
or 4 feconds fooner, when nothing but the atmofphere of 
Venus, which preceded her body, appeared on the limb of 
the Sun. About the time that the center of Venus approach- 
ed the Sun's dilk, I (aw the whole body of Venus, hereaftern 
edge being furrounded with a faint light which was doubtlefs 
occafioned by her atmofphere refrading the Sun's rays. 
At 2^. 29' .11" mean time, or 2"*. 31 ^ 26'' apparent time, I 
faw the internal contad, when the whole body of Venus 
was introduced within the diik of the Sun, and the thread 
of light had compleatly furrounded her^ although not as 
bright as it became in two feconds afterwards. 

From what has been faid, it appears that the apparent 
times of the contacts may be reprefented at one view in the 
following table, as they were noted by the different obfervers. 



ift Exeter. Cooud. 



Dr. mUiam/im, 
Mr. Pearfin^ 
Mr. TbtfipfoHf 
Mr, Prier^ 

A weUnlcfined black 7 
dcDt in Q*t limb, at^ 

Vol. I. 



h. m. fee. 
a, 13. 47 Ap. 
a. 13- 46 
%. 13. 50 

2. 13. 4» 
%. 13. 48 

a. 14. 3 



xft Inter. Conud. 
h. m. fee. 

34 Ap.T. 
aj to a7 

26 to 30 J 

28 
26 



a. 31. 
2. 31. 



a. 31. 
2. 31. 
a. 31. 



Magnify in|; 

Powers. 
80 times. 
90 timet. 

60 times. 

100 times. 
300 timet. 



After 
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After the obfervation of the contafts, I applied myfelf 
to the micrometer to meafure the diameters of the Sun and 
Venus, and thediftance of their limbs at fundry times du- 
ring the tranfit. I had indeed frequently meafured the 
equatorial diameter of the Sun before the day of the tranfit, 
and always found it to be 6 feconds lefs than what is given 
in the nautical almanac. The mean of 6 meafures on that 
day is 31'. 31 ".6, which diflFers but o"y^ or three-tenths 
of a fecond from what is given in the faid almanac lefTened 
as above. Therefore I have dated it at 31'. 31^.3 in the 
following redudions and calculations. 

Six meafures of the diameter of Venus on the Sun made 
it 58 feconds. I attempted to meafure it both ways, with 
the beginning of the divifions of the vernier advanced on 
the fcale of the micrometer and the contrary, that the er- 
ror of adjilftment might have been thereby taken away. 
But the micrometer did not admit of it, the diameter of 
Venus being a fmall matter too large for this operation. 
However 1 took fome meafures this way, but they gave 
the diameter no more than 55'^4» which appearing too 
fmall were therefore rejefled. 

About 20 minutes after the contacts, I began to mea- 
fure the nearcft diftance of the limbs of Venus and the Sun, 
and continued untill the Sun was folow, that the meafures 
could not be made with fufficlent accuracy any longer. 
Some of the meafures appear to difagrce too much with 
the others, and therefore fhould not be depended on ; but 
I could not prevail upon myfelf to negle£t the inferting of 
them ; leaft the unufual agreement among fo great a num- 
ber fhould raife a fufpicion, in the minds of aftronomers, 
that they had not been honeftly tranfcribed from our mi- 
nutes; efpecially as there are enough, to anfwer all the 
purpofes defigned by them, which agree in giving the 
neareft diftance of the centers with fufficient precifion. 
Although thefe meafures are fetdown in the following ta- 
ble with the parts of a fecond, we would not therefore be 
fuppofed to affe£l an impoffible accuracy in them; but they 
are fuch as the micrometer has given them when properly 
reduced. Mean 
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The foregoing neareft diftances of their centers arc de- 
duced from the meafured diftances of their limbs, taking 
their diameters as thejr are ftated above : And the paral- 
laxes are not computed, but meafured from a projec- 
tion of the difk of the earth as feen from the Sun, the pro- 
jection being 2 1 inches and an half in diameter. 

The latitude of our ofervatory in Philadelphia is deter- 
mined from the obfervations of Meifrs. Mafon and Dixon 
with the above mentioned {tOtor. From a mean of thirty 
obfervations of the paffage of fome ftars over the meridian^ 
they found the latitude of the moft fouthern point of the 
city of Philadelphia to be 39^ 56' . 29^,2. Our obferva- 
tory is north df this point, 26,2 feconds, and therefore its 
latitude is 39*. 56' SS^^A^ 

In order to determine the parallax of the Sun, from the 
foregoing obfervations, it is neceffary that our longitude 
from fome fixed meridian fhould be afcertained with the 
moft rigorous precifion. For this purpofe we have obfer- 
ved various eclipfes of Jupiter's fatellites, that they might 
be compared with the correfpondent obfervations made at 
Greenwich and elfewhere, when we are furnifhed with 
them. 

Eclipfes of JUPiTERfs SATELLlTlLS, obfcnred tx PbiUiUlpbia, with a two feet rtleaor. 



D. h. m. fee. 



II: 



176^. 



II, 13 Em. %!t. Ap. T. 
a-a Em. I/?. 
6 Em. %i, 

49 Im. ift, 
1 Em. ijf, 

50 Em. ifi, 
9 Em. ^. 

51 fm. \Ji. 
I Im. %d. 

It Im. ifl. 
Mar, IT, 1%, 45. ai Im. %d. 



1767. April 3, 
JWtfjr30, 
^une 13, 

1768. Mar. I, 
April 9, 

45, 
May I a, 
Feb, 16. 

ao, 
43 



7. 
10. 

9* 46. 
10. 37. 

S. j6. 
10. 33. 

14. 21. 

15. 44. 

16. 16. 



D. li. aiL fee. 
1769. AprU 3. 14. JO. 48 Im. l/7.Ap.T. 

It, 9. 49. 14 Im. U, 

Xt, SI. 15. 40 Im. jft. 
May 5, i£. 30. a8 Im. i/f. 

With a f« V feet refledor. 
JmM 7, 8. 44. 37 Em. 2.A 

»a, 8. 27. 35 Em. x/f. 

29, la 21. 55 Em. I/. 
Aug, 23. 12. 15. 48 Em. i/f. 
S*pt, II, 7. 44. 41 Em. 2>/. 



Since the foregoing account has been drawn up, we have 
been furnifhed with fome obfervations of the eclipfes of 
Jupiter^s fatellites, made by the revd. Mr. Ma&elyne,aftro- 
nomer royal, at Greenwich. By comparing thefe with 
the like obfervations made at Philadelphia and Norriton, we 
are enabled to fettle the longitudes of our obfervatories. 

But 
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But as there are but two or three of them correfpondent 
with ours, we mull have recourfc to another method; which 
is firft to compare them with the calculations in the nau- 
tical almanac, which were made for the meridian of Green- 
wich, that the error of the tables may be difcovered by 
the mean of them; and then to compare ours with the 
fame calculations, applying the errors of the tables to the 
longitude deduced from this comparifon. We may depend 
upon the refult of this method with much more confidence, 
than upon any fingle obfervation. 

Here follow the Apptrent Times of the Greenwich Obfemtioiis compared with the calcula^ 
tions of the Nautical Almanac. 

1/69. D. h. m. f^c. 

Mar. 29, 12. 35* 7 Im. j/l obf. at Green. 
29, 12. 24. 26 Do. p. calc. of N. Ah 



41 Error Weft. 

Afr, II, 14. 50. 2,1 Im. 2</obf. at Grccnw. 
1 1, 14. 50. 4 Do. p. calc. of N. Al. 



19 Error Weft. 

12, 16. 16. 13 Im. i^ obf. at Oreenw. 
12, 16, 16, 13 Do. p. calc. of N. Al. 



June S, 9. 41. 16 Em. ift obf. at Green. 
8, 9. 41. 26 Do. p. calc. of N. Al. 



zo &iror Eaft. 

J5, II. 35> 33 fi**- }fi ^^^ ■* Green. 
IJ, ". 34. $S I^o* p. calc. of N. Al. 



1769. D. h. m. fee. 
A^rii 2S, 14- SS' 17 Im. ^ obf at Green. 
a8, 14* 36. 14 no. p. cilc. of N. AL 

57 Error Eaft. 

May 6, II. 51. 2 Im. 2^ obf. atGreenw. 
6, II. ji. 45 Do. p. calc. of N. Al. 



43 Error Eaft. 

May 16, 9. 32. 15 Em. i^ obf. atGreenw. 
16, 9. 31. 7 Do. p. calc. of N. AJ. 



I. 8 ElTor Weft. 

July I, 9. 50. 24 Em. i/f obf. at Greenw. 
i» 9' JO' 37 I>0' P' calc. of N. Al. 



13 EftM-Eaft. 



aJT Error W«ft. 

Hovf although the errors cf the firft fatellite appear confi- 
derable, yet if we reje£t the obfervation of the i6th of May 
ae being too near to the time of Jupiter^s oppofition with 
the Sun; the mean of thofe, which give an eaftern meri*- 
dian correfponding with the calculations of the nautical 
almanac, exactly counterbalances the mean of thofe which 
give a weftern meridian correfponding with them. There- 
fore we have nothing to do but to reduce all our obferva- 
tions at Norriton and Philadelphia to the meridian of Phila- 
delphia, and then compare them with the calculations in 
the nautical almanac. 

The 
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The Norriton obfcrrations of the cclipfc* of Jupiter's firft Satellite are as follow. 

1769. D. h. m. fcc. 



May 14, 10. a. 14 ^m. Iji douitfuL 
21, II. ss^ 13 JEm. I/. 

JuKje 6, 10. II. 32 Em. 1/7. 

7, 8. 43- 44 Em. 2fl^. 

13, 12. J. I Em. 1/?. 



D. h. m. fee. 

1769. Feb, 16, 14. il. 10 Im. ijf. 

23. i6, 15. I Im- I/- 

^r/7 3, 14, 49- 25 Im- I/- 

10, 16. 46. o Im. 1/7. 

13, II. 14. 37 Im. I/. 

Mdy J, II. 29. 27 Im. ifl. 

Now if we compare the correfpondent obfervations at 
Philadelphia and Norriton on the i6th of February, the 
1 2 th of April, the 5 th of May, and the 7th of June 1769, 
the difference of our meridians will be found from the 
mean of them to be 57 feconds of time. This is farther 
confirmed by the obfervations we have made on the tran- 
fit of Mercury over the Sun, on the 9th of November, 
1769, which being compleated before thefe flieets were 
printed off, we have judged proper to infert. 

Apparent Time. h. m. fee. 

The external conta<ft was at 2. 36. 9 by the mean of 4 obfervations at Philadelphia, 
And at »• 35* i? by the mean of 3 obfervations at Norriton. 



The difference is 



i» 



The internal contaA was at 2. 37. 34 by the mean of 4 obfervations at Philadelphia, 
And at - - • 2. 36. 34 by the mean of 3 obfervations at Norriton. 

The difference is I- o 

Therefore the mean of both thefe makes the difference 
of our meridians 56 feconds of time, which muft certain- 
ly be more accurate than what is deduced from a few cor- 
refponding obfervations of the eclipfes of Jupiter's fatel- 
lites; both.becaufe they afford 24 comparifons, all nearly 
agreeing among themfelves, and becaufe thefe tranfits, in 
the judgment of mod aftronomers, afford the beft oppor- 
tunities of fettling the longitude of places. Hence if we 
add 56 feconds to the time of the Norriton obfervations of 
the eclipfes of Jupiter's fatellitcs, they will be reduced to 
the meridian of our obfervatory in Philadelphia, and may 
be ufed in fixing our longitude from Greenwich, in the 
following manner. 
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The calculated time per Nautical 
Almanac. 



The obfenred 

Time at 

Philadelphia. 

D. h. m.fcc. 

30, 10. 15. SI 

13, 9. 18. 6 

I, 9. 46.49 

9, 10. 37. a 

»5, 8- j6. 50 

i». 10. 33 9 

16, 14. ai. 51 

ao, 15. 4*. I 
23, 16. 16. ai 

17, la. 45« ai 
3, 14. io. 48 



II, 9, 49- 14 
la, II. 15, 49 

J, II, 30. a8 



7. 8- 44. 37 



The Norriton 
obf. red. to the 
mcrid. of Phil. 
D. h. m. fee. 



The difference 

of merid. ofGr. 

and Philadel. 

D. h. fee. 

0. 38 
59' 31 

1. iS 
59- 3J 

0. 56 

1. » 
o, 38 
o. a3 
o. 54 
o. 14 



D. 

1767. May so, 

1 7 6Z. Afar. I, 
jt/^rii 9, 

a5» 
May 12. 
Feb. 16. 



1769. 



16, 

ao, 
a3. 
43. 

JVfflr.I7. 
-rf/ri/ 3, 

3. 
10, 

II, 
la, 

I*, 

^tfjp if 

J» 

ai, 

JUM 6, 

7. 

7. 
13, 
aa, 

^•cr- *3, 
^^/. II, 



h. m. 

15. 16. 
14. 17. 
14. 48. 
15- 36. 

13. 57. 
15- 34. 
19. aa. 
19. aa. 
aa 4 a. 
ai. 16. 
ai. 16. 
17. 46. 
19. 51. 
19. 51. 
ai. 47- 

14. 50. 

16. 16. 
16. 16. 
16. 31. 
16. 31. 

16. 56. 

15. !»• 
13. 45. 

13- 45. 

17. 6. 
13. a8. 
15. **. 
la. 15. 
la. 45- 



fee. 

10 Em. I/?. 
37 Em. a^. 
a4 In* i^. 

34 Em. i/f. 
46 Em. ijl. 

11 Em. a</. 
a9 Im. ifl. 

29 Im. 1/? 
55 Im. a</. 

35 Im. I/. 

35 Ira- I/. 

4 Im. a^. 
a4 Im. ijf. 
24 Im. i^. 
14 Im. ift. 

4 Im. ay. 
13 Im. jjf. 
13 Im. I/, 
ao Im. i/9. 
ao Im. iJf. 
49 £m. I/?. 
59 Em. iji. 
13 Em. a<^ 
13 Em. 2d. 
31 Em. ifl. 

30 Em. I/?. 
II Em. I/?. 
49 Em. I/?. 
10 Em. 2d. 



M, 8. a7. 35 
a9, 10, ai. 55 
a3, 7. 15. 48 



II 



7' 44«4I 



16," 


14. 


aa. 


6 


43, 


16. 


15. 


57 




. 


. 


. 


3> 
10, 


14, 
16. 


46. 


ai 
56 


I a. 


II. 


15. 


$3 



5, II. 30. a3 
ai, II. 56. 9 

6, 10. I a. a8 

7f 8. 44. 39 

13- ". 5. 57 



5, 
4, 
5i 
4» 
5i 
5. 
5, 
5» 
5, 
5. 
5- 
5. 
5. 
5. 
5. 
5. 
5- 
5, 
5» 
5» 
5. 
5. 
5» 
5. 
5- 
5, 
5- 
5. 
5, 



o. 38 
o. 43 

0. 36 

1. 3 
o. 18 
o. 50 
a a4 
o 40 
o. 5a 
o. 57 
a 40 
o. 31 
o. 36 
o. 34 
o. 34 
0.55 
o. 16 

O. I 

o. a9 



Now if we take the mean of all the 2 1 foregoing deter- 
minations of our longitude from Greenwich, by the 
eclipfes of the firft fatellite, rejedling only thofe of March 
I ft, and April 9th, 1 768, which differ moft from the others, 
therefult will be 5\ o'. ^^" for the difference of our me- 
ridians. Thefe ought evidently to be rejedled, as they dif- 
fer near twice as much, from the mean of the reft, as any 
other of the determinations do, yet the retaining of them 
will make no difference in the refult. If the mean deter- 
mination of the longitude be taken from the immerfions 
alone, rejeding that of the ift of March. 1768, it will be 
5\ o' . 36", and if from the emerfions alone, it will be 5*. 
o'. 34", when the obfervation of the 9th of April, 1768, is 
excluded. Therefore the mean of both, (which fliould 
always be preferred,) is ^^. o' . 35". 

As a farther confirmation of this conclufion; if this dif- 
ference .of meridians be applied to the Greenwich obfer- 
•• vations 
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vationa, of the firft fatellite, rcjeding that of the i6th of 
May, to reduce them to the meridian of Philadelphia, and 
if they are then compared with the calculations in the nau- 
tical almanac; we fhall have the fame refult from them 
alfo. 



The calculated time per Nautical Al- 




manac 


1769. D. 


h. m. fee. 


Mar, 29, 


11. 24. a& Im. ift. 


April 12, 
Ju.,e 8. 


16. 16. 13 Im. ift. 
14, 36. 14 Ina. i&' 
9. 41. a6 Em. ift. 


April II, 


II. 34. S5 Eni. ift. 

9. 50. 37 Em. ift. 

14. 50. 4 Tra. od. 

11. 51. 45 >"• sui. 



Greenwich oVftrrations re< 

duccd to the meridiao of 

Philadelohia. 

D. h. m. fee. 

7- U- 3> 

XI. IS' 38 

9' 34. 4* 

4. 40. 41 

6, 34. 58 

4. 49- 49 

9. 49- 45 

6. iP. 27 



I*. 

I5» 

II. 
0. 



Difference of meridian of 
Creenwich and PbiU- 
drlphia. 



b. 
4- 

5- 
5- 
5. 
4. 
S- 
5- 
5. 



m. 

59- 
o. 
I. 

o. 

59* 
o. 
o. 
I. 



fee 
54 

35 
3» 
45 
57 
48 
16 
18 



The mean of thefe determinations of the longitude, from 
the Greenwich obfervations of the firft fatellite, is 5*^. o'. 
35''. But farther if we take the mean of all the determina- 
tions, derived from the eclipfes of the fecond fatellite, it 
will be found to be ^^. o' . 37". And laftly, if the mean 
of all the determinations from the eclipfes of both firft and 
fecond fatellite be chofen, the deduced longitude will be 
5*. o' • ^s^\ So that we may fefely conclude, that the dif- 
ference of meridians between Philadelphia and Greenwich, 
ifi 5\ o^ 35^'; and that Norriton i$ 56'' of time weft of 
Phil^delpbiat and it» longitude i$ 5', i'. 31". weft. With 
this determination we muft be contented until farther ob- 
fervations are made, by which it may be confirmed, or ren- 
dered liable to exception. 

Thefe obfervations are fufiicient to determine every thing 
relative to the theory of Venus, and the parallaxes of the 
Sun and planets, as may be feen by the annexed projec- 
tion of the tranfit, and the following calculations- Al- 
though the parallax of the Sun may be obtained from the 
obferved neareft diftancc of the centers of the Sun and 
Venus, yet this method cannot be fo much depended on, 
as the comparifon of the conta^s of the limbs obferved in 
proper places, where the abfolute difference of time is 
confiderable. Neverthelefs^ as the public feem very impa- 
tient 
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dent to know the refult of what was done in this place, I 
have endeavoured to deduce it from our obfervations alone ; 
and flatter myfelf, that in the concluHon it will be found 
pretty accurate;, as it is nearly the fame with what I had 
before found it to be, by an hundred and forty determina- 
tioHB of it, from the obfervations of aftronomers on the 
tranfit of 1761; and alfo from another method, the in- 
vention of the celebrated Mr. Stuart, of Edinburgh; both 
which I have now annexed to the following calculations. 

Having thus colleflied together all the elements neceffary 
for the enfuing calculation, before I proceed to it, I mufl: 
in juftice to Dr. Williamfon and Mr. Prior, obferve, that 
of the micrometer meafures, the 2d, 3d, 19th, 20th, 21ft, 
2 2d, 23d, 24th, and 25th were made by Mr. Prior, and 
the 35th, 43d, 44th, and 54th by Dr. Williamfon, with the 
fkmc adjuftment of the focus, that I ufed in the others. 

I have taken the trouble of making above fifty determi- 
nations of the middle of the tranfit, and find from a mean 
of them, that the nearefl approach of their centers was at 
5\ 21'. 27" mean time, or 5^ 23^ 4i%7 apparent time, 
which was haflened by parallax 4'. 48^^ at Philadelphia; 
and therefore, that the central apparent time of the middle 
of the tranfit was 5". 28' . 2g'\yt according to our meridian. 

By comparing together eighteen determinations of the 
nearefl difbnce of the center of the Sun and Venus, I find 
the mean of them to be 10'. 3^^ ,58, as feen in Philadelphia. 
But {he was then deprefied 6^S9i by parallax ; and there- 
fore, the geocent. nearefl diflance of the centers was lo'. 
I o'' ,49 =610^ ,49. Therefore fay. 

At 7»6a6,4f the diftance of $ from tbe : 18879,55 her difUnce from 3 ' ' 6i(/,49 : 
heliocentric dmance of their centers. 
4. 861,0949 
4. 460,5904 
a. 78516785 

7. 146,1689 

1* 385,i74eN-ft42",758^a»4'* ^'97583 the heliocentric diftance of their centers. 
At S, 3*. »3 .' ao// the ind. of ? ortit to the eclip. : R : : S, V* »".758 : Sine of Q's did. 
from the node of 9. 

8. 771,^803 
xo. - - - 

7 . 070,150^ 

8. 191,5 703>aX^. S'. lo' ,13 O ^* ^'^^ ^ ^^^ ^ i • 

Vol. I. H Now 
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Now fuch is the peculiarity of the orbit of Venus and her horary motion at that time^ that 
we may indifferently fay, 

As S, I**. S'. ao".23 : Rad : : S, lo^. 10^,49 : S^ of the aogle of her Tifibk path with the 
ecliptic S^. 33' ii",5. 

Or asT, 4'. a". 7583 : T, id. icy,49 s J S, 3«. i^. a<y : S, ofthe angleof her tifiUe p«th» 

So.33'.iV'.3. 

0^ laftly, if it Ihould be deemed more elieible to dedace her horary motion from the foregoing^ 
meafuret> and from a comparifon of it witn the horary motion of the Sun, to deduce the angle 
of her TifiUe path, it may be done in the following manner, and will be found to be nearly die 
fame. 

For let A B rcjprefcnt the horary motion of Q=i'.39*375 (fee fig. a. pi. 4.) 

B A Cathe inclination of the orbit of $ with the ecliptic»3^. 23^. a(y'. 

A Caathe horary motion of J •-=3'.9J«94af as it may be deduced from the faid mcaiurcs. 

Then the angle DEC will rej^rfent the TiGble path of $ with the ediptic, and may be found 
as follows : 

Let 2'. 3923 75 =»horary motion 

3.9a2943»horary motion ?a«a37". i765iwhofe Log. is . 1^575.07x6 

•Ab 6.3453 1 7'Bfum of their horary motions - • . - - 0.^02,4534 
I»to l.56o567=™diffcrcnce of tlicir horary motions - - • 0.193,2825 
So is cot. of half of 3®. 23'. 20^', or cot. 1°. 41'. 40" - - - 1 1.528,9451 



ToT,of half the diff. of the angles at B&C*83^ S'. 27^.2=10.919,7742 
To which add half the fum of do. - • 88. 18. 20 



171. 26 47,aandthefupl.ofthis»8^3y. 12^4 
=^e angle of the viiible path of $ 
9i6,65«-Bthe difibrence of the iemidiameters df and J 
6io,49a«the geo. neareil diiUfice of their centers. 



Sum, I527.i4«3- 183.878^ 
Diff. 3o6,i6»2. 485*9484 



2)5. 669,827a the l*g. of the fqoare of half the tranfit Une between the in- 
tenudconta^ 

»• 83499i3f63>thek^. ofhalftMdranfitliiieb€tweeaiBt.cQitt^^=«68j'^776 
2^f I765a=a«». 375.07i6=a<he log. of g hor. mot. 

a 459»84»o— 2h.88it9'82-=ah.52'.58^7=«thc(cmidu.bctwccnthein, coot. 

974,65«the fnm of thefemidiametcrs of and $ 
oio,49aBthe geo. neareft dHhaice ^ their centers. 



Som, 1585,14 3. 000,0677 
Diff. 364,16 2. 562,2924 



a)5. 7^^*^5^ 
2. 880,67901 
a> 375,07i6»>thelog.<if {hor.'mot 



r=<he log. of half the tran. line between the cxt. co.«b 759*^,766 



a 505,6083-= 3h. ao338=«3h. 12'. X2^,z68>tethe femiduratioo betwtenthe 
ertenud conuds. 

As R : Sec. 8°. 33'. ii",5 :: 610^,49 : geo. kttitude of ? 
10. - - - 
xo. 004,8572 
». 785,6785 



»• 790*5357=6l/',356=«lo'. I7",336— the geo. lat. of ? 

As 72626,45 : 28879,55 :: geocentric latitude : heliocentric latitude of { 
4. 861,0949 
4. 460,5904 
a- 79^.5357 

• 7. 251,1261 



a. 39<^031»»»a45",4885»-4'. 3^4885«the heliocentric latitude of J 

^10,49 
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610,49 
1117,846 3. 089,1440 

96,866 a 836,7038 



3- 9*5,8478 
I. 962,9239 
1. 375,07i6i*the kg. of hor. mot. of $t 



9. 587,8513— oh. 387ii6aiy. I3'',6536sthc time between the mid- 
dle and edip. coojandion. 

From the apparent time of the middle of the tranfit, viz. 
5*. 28'. 29^^,7 deduct 23\ i3'\65 and the apparent time 
of the ecliptical conjunftion will be 5**. f . 16^^05, wheii 
the Sun's place given in the nautical almanac was 
2*. 13^. 2y' niS'\yi making the difference of our meridian 
from Greenwich 5*. o' ^s'^^ as found aboyp. To his place 
in the ecliptic add his diftance from the node of Venu8» 
found above, viz. |^. 8'. 2o'^23, and the fum gives the 
place of her afcending node, 2*. 14*. ^s' . 38^9. 

From the middle of the tranfit, as feen at the Renter of the 
earth, viz. 5**. 28^ 29",7, apparent time, dedudJ: the femi- 
duration between the internal contacts, viz. 2**. 52^ 58^^,7 
and there remains 2'. 35'* 31''* the apparent time of the 
firft internal contaft, without parallax. This I obferved 
at 2*. 31' 26" apparent time; the difference between thefc 
is the total effed of parallax in longitude and latitude, 
which is 4! . s"* But upon the fuppofition that the Sun's 
horizontal parallax, on tlie day of the tranfit, was 8 '',5 204, 
the total effed of parallax ftiould have been 4' . 4'^ 
Therefore fay. 

As 4'. 4^=244'' : 4''. 5''=245'' : : 8^5204: 8',SSS= 
the hor. par. of the Sun on June 3d, 1 769. Then 

As iooooo=hi8 mean dift. from the earth : 101506= 
his dift. on the day of the Tranfit, : : 8^,555 : 8^^,6838 
his horizontal parallax at his mean diftance from the earth. 

This is nearly the fame, with what is deduced from the 
beft of the obfervations made on the tranfit of 1 761 : And 
according to this parallax of the Sun, the mean diftances 
of the planets from the Sun will be, as they are exhibited 

in 
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in the following table, taking a mean (emidiameter of the 
earth 3985 Englifh miles. 

36693417 Mercury^s 

68564850 Venus^s 

94790550 the Earth^s 
1 4443 1 400 Mars's 
493005300 Jupiter^s 
90430720a Satura's 

On account of the difficulty of alcertaining the precife 
moment of the middle of the tranfit, from the menflirations 
of the neareft diftances of the limbs of the Sun and Ve^ 
nus, and the fmall difference oE time between the contadte 
happening, at the center of the earth, and at any particu- 
lar place on its furface; aftronomers have generally pre- 
ferred the comparifon of two obfervations at proper places, 
where the cffeGts of parallax will be contrary to each other, 
retarding the contads at one place and accelerating them 
at the other, for the purpofe of deducing the parallax and 
diflance of the Sun from them. We have an opportunity of 
confirming the former conclufibns, by comparing our obfer- 
vations with thofe that have been made at the royal obferva- 
tory at Greenwich, as they have lately come to hand. They 
differ indeed confiderablyamxHigthemfelves, probably ow- 
ing to the various methods, which the obfervers took to 
judge of the contaSs, the account of which is not yet arrived 
here; yet they give a mean parallax of the Sun nearly the 
fame that we have deduced from our own obfervations at 
Philadelphia. I have therefore inferted them in this ac- 
count of the tranfit, as they ferve to fhew that we have 
not loft our labour and expence on this occafibn. The 
method I have ufed is firft to reduce the Greenwich obfer- 
vations of the contadls to the meridian of our obfervatory 
in Philadelphia, by deduding from them the difference of 
longitude converted into time; and then to calculate the 
effeft of parallax for both places at the apparent times of 
the contads, upon the fuppofition of the Sun's horizontal 

parallax 
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parallait being 8^^5204 on the day of the tranfit. From^ 
this, the Sun's horizontal parallax is found either greater 
or left, as the calculated cffeA of parallax is greater oc 
lefs, than what is obierved. 

The parallax of Venus in longitude at Greeawich, at 
the time of the firfl: external contad was i6'^9, which haft- 
cned the contad there J^f . 16" ^s^ *^ ^^^ parallax in lati- 
tude at the fame time was 12^97, which deprefledher on 
the difk of the Sun, lengthened her vifible path, and acce- 
lerated the contact 2' . 34"j5» fo that the total effedi of her 
parallax was to haften the contadl 6'. 51'' of time.^ In like 
manner her parallax m longitude at the internal contadt 
was i6'',6, which haflened it 4! . 12'' of time; and her 
parallax in latitude being I3'^2|.2 at that time, for the fame 
reafon haftened the faid contaA 2^. 40'^; and therefore the 
total efFe£fc of parallax to accelerate the internal contad at 
Greenwich is 6'. 52''. 

At Philadelphia herparalTax in longitude being io'',74. 
at the external conta^, haftened it 2^.43^^; and her paral- 
lax in latitude beipg 4''i43j lengthened her vifible path on 
the Sim a?nd haftened the contad S3" of time^ whence its 
total effea was 3'. 36'' of time- In like maoner her pa- 
rallax in longitude at the internal contad^ being 1 1/^95 
haftened it 3' . i" of time, and her parallax in latitude be- 
ing 4'',49 lengthened the tranfit line, a.nd haftened the con- 
taft i'. 3''? and therefore the total effeGt of her parallax 
at that time to haften the internal contact was 4' • 4". 

Now as the total effedJ: of parallax both at Greenwich 
and at Philadelphia confpired to haften the contacts at both 
thefe places, with refpe£k to the center of the earth, their 
difference is the whole efk& they have on abfolute time, 
viz. 3'. 15" at the external contad, and 2' . 48'' at the 
internal contact 

The contadts were obferved at Greenwich at the appa- 
rent times mentioned in the following table^ according to 
their meridian. 

External 
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External Contad. lotemal CootaA. 

h. nu fee. h. m. fee. 

7. 10. 54 7- *8, 47 byHitchiot. 

7. II. II .... Hirft, 

7. 10. 37 7. 09. s8 Don. 

7. XI. 19 - 7. 29. 20 Dollond. 

7. XI. 30 7. 09. ao Nairne. 

7. xa ^ 7. 09. 13 Maflcclync. 

Thefe times are reduced to the meridian of Philadelphia> 
by fubftradling 5**,o' .^^ " from them in the following manner. 

External Conu<5i. Internal ConuA. 

h. m. fee. h. m. fee. 

9. la 19 0, %%, 1% by Hitchinir 

a. xo. 36 - - - - Hirft. 

%, xo. 4 ft. a8. 53 Dun. 

a. xo. 44 s. a8. 45 DoUond. 

a. 10. 55 a. a8. 45 Nairne. 

a. 10. a3 2. a8. 48 Malkelyne. 



M. of all if, a. xo. 30 a. a8. 40,6 

The mean of all the times of the external contafts at 
Philadelphia is 2''. 13'. /\6"y6^ and of the internal con- 
tads 2h. 3i\ 28'', as appears by page 49, and the diffe- 
rence between thefe means is the obferved effiedt of parallax. 

h. m. fee. h. m. fee. 

a. 13. 46,6 a. 31. a8 at Philadelphia. 

a. 10. 30 a. a8. 40,6 at Greenwieh. 

3* x6,6 a. 47i4 the obfer^td effedb of 

parallax, at the exumal and internal conu^. Therefore fay, 

As 3' . is"—^9S" ^^^ calculated effefl of parallax at the 
external contaft is to 3'. i6",6=i96'S6 : : So is the af- 
fumed horizontal parallax of the Sun on the day of the 
tranfit 8'',5204 : to his true parallax on that day. And 
in like manner, as 2'. 48''=i68'' : 2'. \f ^J{^i6y" yj\ : : 
8 '',5204: the Sun's parallax on that day. 

a. a90,0346 ». »*5.3093 

a. 293,5835 *• '^'^Z*1SSS 

o. 930,4600 o. 930,4600 

3. aa4,o435 3» I54.ai55 



o. 934,oo89^8",5903i © hor. par. o. 9a8,9o6a=8",48997 © hor. par. 
8^,48997 

a) i7",o8oa8 

8^,54014 the mean hor. par. of © on the day of the tranfit. 

As 100000 : 1015:06 : : 8^,54014 : the Sun's horizon- 
tal parallax at his mean diftance from the earth. 

5. 000,0000 
5. 006,4917 

o. 931,4650 

o. 937,9567»8'',66875 the Snn*s hor. par. at hit mean diftance from the earth. 

The 
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The parallax of the Sun> being fixed by, the mean of 
fuch comparifons as thefe, it is an eafy matter to afcertain 
not only the diftances of the bodies^ which compofe the 
folar fyftem^ but alfo their real diameters; that of the 
earth being prerioufly known from the a^^ai menfuratioit 
of fome degrees on it's furface. For 

As the redtangle of the parallax of the Sun, and his 
diftance from the earth, is to the real diameter of the earth j. 
fo is the redangle of the parallax and diftanceof any other 
planet from the Sun, to its real diameter^ 

Js to my delineation of the tranfit^ I have taken the ele-- 
ments of the projehianfrom our oivn obfervations on the 
Zd of June, 1 769. Plate 4, /^. 2. 

I'^HE neareft approach, of the centers having been de- 
termined, from the mean of a great number of com- 
putations, and found to agree very nearly with the mea- 
sures that were actually made at the middle of the tranfit, 
k was accordingly fet off on the diameter of the Sun, and 
through this pomt a chord was drawn at right angles to 
the faid diameter for the central tranfit line. This was 
then divided carefully into hours and minutes, according 
to the horary motion of Venus, determined by the pre- 
ceding calculation^ in fuch a manner, as that the exa£t mo- 
ment of the middle of" the tranfit, at the earth^s center, 
ftiould fall on the point of interfedlion between the faid 
diameter of the Sun and tranfit line; this moment of time 
having been previoufly determined, by the mean of a fuf- 
ficient number of computations. 

The parallaxes of Venus, in longitude and latitude, as^ 
feen from Philadelphia, having been alfo adapted to the 
apparent times of the micrometer meafiires, on the fuppo- 
fition of the Sun^s horizontal parallax being 8'',5204 on the 
day of the tranfit, they were accordingly applied to the pro- 
jedion, by which the places of her center were determined 
for the faid times. Round thefe, fmall circles were drawn, 
with the radius of 29 feconds, to reprefent the diik of 

Venus 
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Venus on the face of the Sun; andlines were drawn be** 
tween the limbs, in the dire&ion of their centerSf of fuch 
a determined length, as the micrometer has given them. 
Many of the meafures were taken from the fartheft limb 
of the Sun, as well as from the neareft, to both limbs of 
Venus, and thcfe meafures were afterwards reduced to the 
neareft diftance of the neareft limbs, as they are exhibited 
in the preceding table, ufing the diameters of the Sun and 
Venus, as they are ftated above; 

As a con&rmation of the foregoing concluiions, I have 
fubjoined the obfervations of aftronomers, in different 
places, of the contadls and durations of the tranfit of 17611 
as they have fent them to the Royal Society, together with 
the longitudes and latitudes of the places of obfervation, 
on which the following calculations depend. 



UiJS>£RVATlUNS on the Transit of VENUS over the SUN,| 




June 6th, 1761, N. 


S. Apparent Time. 




Nam.ofpUcet. | 


xftEx.Con. xft In. Cont. | 


id In. Con. | ad Ex. Coot. | 


DnratUn. 




h. m. fee. 


b, m. ice. 


l. m. tec, 


h. m. fee. 


h. m. fee. 


Greenwich, 


. 


. 


8. 19. 


8. 37- 9 


• 


Shirburn Caftle, 


• 


• • 


8. 25. xa 


1 33- 17 


• 


SaviUcHoufb, 


• 


• 


8. 18. aa 




. 


Spi^Sqoare, 




• • 


8. x8. 41 
8. x8. 4 


• • - - 


- 


LeikanL 


• 


• 


8. a ax 


.... 


• 


Pari., 


• 


- 


8. aS. a7 


8. 46. 44 


• 


BoloDgna, 


- 


- 


9- 4. 57 


9- »3. 0? 
to 7$ 


• • 


Rome, 


• • 


• 


9. 9. 36 




* " 


DroDtheim, 


- 


- 


9. X. 49 


.... 


• 


UpW. 


3- ao. 45 


3- 38. 53 


9. a8. 6 


9- 46. 13? 

10305 


toa63 


Stockholm, 


3. »!• 37 


3. 39- a3 to 19 
3. 38. a^to 35 


9. 30. 10 


• • • • 


5. 50. 41 to 47 


HfamotkDd, 


3. ao. 40 


9. a8. 5» 


9- 46. 43 


5. 50- i7toa6 


Calmar, 


•■ • 


3. 43. I 


9- •3. 40 




5. 5c. 39 


Abo, 


- 


3. 35. 50 


9- 45. 59 


ra 4. 4» 


5. 50, 9 


Toraea, 


3. 45. 44? 

to5Xi 


4- 4- 


9.54. 87 
toaaj 


la xa. xStoaa 


$• SO' 9 to ax 


Cabnebiugt 


^ ^ 


4. 19. 5 
7. 0. ax 


la 8. 59 
xa. 49. ao4 


13' 7. 394 


^. 49 54 

5. 48. 50 


Cape G.Hope, 


- 


• 


9. 39- 50 






Rodriguet, 


- 


- 


". 35. 47 


la. S3' tt 


• 


Calcutu, 


- 


8. ao. 58 


14. 11. 34 


14. 37- 3S 


5. 50. 3^ 


Madraft. 


7. 31. 10 


7. 47- 5S 


13. 39- 3« 


13. 5S' 44 


5. SI' 43 


Tranqnebar, 


• •• 


• 






5. 51. 33 


Great Monnt« 


• 


- 


- 


- . - . 


f. }i. ao 



N. of 
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Longitude 
fr.Oreenwich 



N. of Places. I JLatttuScT 



a, ot PUcet I LiaatuXcT 



»8. 37 



I ® 
Qree&wich, 15 1. 

Shirb.Ca(Ue, 51. 39. a» 

Sav. Houle, - . - 

Spit. Square, 

CheUca, 

Leikard, 50. %6. SS 

Paris* 4S. 50. 14 

Bologna, 44- »9- 3^ 

Rome; 41. 53- 54 

Dromhetm, 63. .a6* 10 

Upfai, 59- 5X- 50 

Stockhoimt 59. ao. 30 



N 
N 
N 
N 

Ni. 



o, o 

4. I W. 

o. 31 W. 

o. i6iW. 

o. 40 W. 
18. 3a W. 

9. z6 £. 
45. 21. E. 
49- 53 £. 
44 3 E. 
JO. a6. £. 
la. »6 £. 



Hernofand, 

Calmar, 

Abo» 

Tornca, 

Cataneborg, 

Tobeliki, 

Cape G.Hope, 

Rodriguci, 

Calcutta, 

Nfadras, 

Tranqucbar, 

Great Mount, 



O 
60. 
56. 
6a 

st 

33* 

19. 
aa. 

13- 
xo. 



■ \ \< — 

38. oN. 
40. 30 N. 
a7. oN. 
5®i 50 N. 
13. 30 N 
la. aaN. 
S5' 4a S. 
40. 40 S. 
30. o N. 
8. oN. 
56. oN. 



JLoDgituue 
fr. Greenwich 



h. m. 
I. II. 
X. 5. 
I. 28. 
I. 36' 
I. 51. 
4. 3»- 
I. 13. 

4. la. 
5- 53- 
5' aa. 

5. 18. 



IccT^ 
a8 £, 
39 E 

33 £. 
48 £. 
50 E. 
52 E. 
35 E. 

34 E 
44 E. 
10 E. 

8£. 



T6e ParaUax9ftb€ SITN^ Jaheed /rtm tbt U Jmemai OmtaB of tbt Limhi •/ tU SUN and 
FANUS, in tbt Tnmfit ofi'fdl 



Cape •/GotdHope Bc L^anf, 
Parall 
h- m.fec. ' " 

9. 39, 50 Ciigr, 6 8 
i« 3a. 7 Dflr. Longitude. 



8. 7. 43 . 

8> .0. %t Z^rdt 



•7. aa 11 

At7.ia:7*«a:i v*^ 
©•i Par. 8^,69 



Caft bi SavUk Hoife, 
-9'- 39- 50 6 8 

Aitrie&, L II 




23 ^ 7- 

Sun'i Par* 8,57 



19 



Cd^ ac Pom. 
9- 39- 50 * 

I. 4. 19 



8. a8. a7 



7. 4 ^7 

Sun's Par. 8,54 

Capth.Bam* 
9. 39, 50 6. 

a_a3'_4» 
9. 16. 8* 
9. 9. 36 o. 

6. 3a T" 

Sun's Par. 8,74 

Ct^ & Htm^and. 
9. 39. 50 ^' 

o. V 7 . 



X3 



ai 



C4^« & Sherburne Caftle, 

Parall 
h. m. fee. ' " 

9. 39- 50 «. 8 

I. l7«-36 diff. longitude. 



Cape 9l Cbeifea, 



ParaU, 
/ // 



8.' aa. 
8.15. 



14 
IxSberUme 



I* i^ 



7. a 7* 

'8n&*s Par. 8^,15 



aa 



Cape 8c ^/iMi/ ^fwoyv. 
9. 39. 50 6u 8 

I. I3» JI_ 
8. a}. 59 
8. 18. 41 Spit.Sq. I. II 



r."75 7. 

Sun's Par. 8,47 



X9 



Gc^ 8c DroaMm, 

9- 39- 5« . ♦• 

Q. a9. ja 

9. 10. 18 

9. 1. 49 * a. 



8. a9 ^ 

Sun's Par. 8,aj 



C<^ K Calmar, 
9. 39- 50 6. 

o> 7> 56 



31- 54 
a3. 40 



8. 14 8 

Sun's Par. 8,6» 



Jl 



1 Cape & SlockMm, 

8 9w 39. 50 ^ 

! ou L 9 



9. 37. 43 
9. a8. 52- 

8.51 



a6 



9- 39* 50 
4-o» 3' '3 



Sun's Par. 8,78 
Cape di Toroea. 



34 



.^^4: 



Sun's Par. 8,aa 



13 



9 38. 41 
9. 30' ^Q 
8w 31 



18 



8- 
Sun's Par. 8,58 

Ca/« 8( Cajanehrg. 



a6 



9^ 39- 50 
+a 38. 15 



6. 8 



xo. x8. 5 
10. 8. 59 
6 



a 59 



Sun's Par. 



8,49 



Vol. 1- 



h. m. fee. 

9. 39« 50 6. 8 

8/25734 

8.- 18. 4 Cieyia, I. II 



7- 30 7' 

Sun's Par. 8^,73 



19 



C(^r & Greentoieh, 
9. 39- 50 6. 8 

i:n:j5 
8. a6. 15 
8. 19. o Greemtr, I. II 



7. 15 7. 19 
Sun's Par. 8^a 



Cape ic Botegna. 

8. 39* 50 6 
g a8. 14 

9. II- 36 

9' 4 . 57 o. 

6. 39 TT 

Sun's Par. 8,54 



a9 



37 



Cape 8i Upfai. 
9- 39- 50 6 

o- 3' 9 



9. 36^71 
9. a8. 6 



Sun's Par. 8,60 



9. 39- 50 

4 -o> I4« 5 8 

9- 54. 48 

9- 45i 59l 



C^ &. AU. 



6 t 



a. 38 



8. 38 
Sun's Par. 8,68 



Cape k 'tMfid. 
9w 39. 50 6 

V 19- 17 



A 2. ,59. 07 

12. 49* ao %_ 

9- 47 ^ ^^9- 
Sun's Par. 8,64 



Capi 
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PanOl. 
h. m. fee. ' •" 

II. 49- ao 3- SS 

4* 33- 3* 



*. 15. 48 

^. iS. 4 

^. z6 



tl 



%, 34 



12. 49- ^ 3- 35 

4. 3». 5»^ 

8. i6. i8 

8.,ip t o ». n 

», 3a "a. 04 



PmU. 
h, m. fee. ' " 

la. 49, ao 3-35 

4. 33. a» 



8- ?5. 58 



til: 



at 



-I. -la 



^•-34 



-Sun?$*Par,3",90 



a. a4 



z». 49* ao 

4. »3:^ 

8. aj. 44 

8. 3^8. a; 



3. 35' 



a. 4d a. 

Sutl'sTar. 8,6o 



Tebotjki \:f Komc. 
la. 49- ao 3 35 

3- 41. 59 



9. 6. ai 
9. 9; 3^ 
3. ij. 



13 



3. a* 

Sua*ft¥ai. 8«ao 



la 49- ao 3. 35 

3. a y. 13 

9. »»• 7 

9. ^3> 40 I. 59 



X. 33 -i. 36 

SttpU'Par. 8,a3 



b. m. fco» ' " 

la. 49- ao 5. ^5 

4. 33 . j. 



.8. 16. II 
8. 18. 41 



a. 30 a. 

Sun's Par. 8^85 



la. 49- ao 3. 35 

9. I. 49 

9* 4 . 57 g ^9 

3- -8"^ ..1. 6 



Sun's Par. 8^^ 



la. 49. ao 3- 35 

3. aa. a6 

9. a6. 54 

^. a8. 6 a. ai 



I. la I. 14 

Swn'sTar. 8,ay 



ToM/kirir'StKiboim, r 
la. 49. ao 3- 35 • 

3. ao. a6 



9. a8. 54 
9. 3a 10 



18 



I. 16 I. 17 

Sun*»l*ar: 8,39 ' 



LaJaHebvrg "iST^iiwoiUchoiife. 



^tttoljki & CtUntta. 

la. 49. ao 3. 35 

I. ao. 5a 



14. 10. la 
14. n..34 



a. 14 



X. aa X. az 

SBtt*sYar. 8)61 



It. 49. ao 3. ^ 

o» 47. 18 
13. 36. 38 

^3. 39- 38 g 3^ 

3,* o a. 59 

Sim*t*Par. 6«j^ | 



ig' 8;-59 
I. 5a. ao 
8. 16. 39 

.t. r9. aa 



'«. 59 



I. 43 

sun's Vt. «'\ii 



J. ti 



Id. 4. 59 ^- 59 

I. 4a. 34 
8. a6. aj 
^8. a8. 17 - g 54 



a. a a. 5 

Sun's'Ptr. 8,. to ■ 



Cajenhurg & SfittiU Jpure, 

to, •^. 59 -4^. ^9) 

I. 5a. 7 



«P. 8. 59 



8. 16. 5a 
8. x8. 41 



1 . Ji 
SunV Par. 8,58 , ' 



I. 51. 50 
8. 17. 9 
8. 19. o 



10. 8. 59 ^69 

1. a. 7 



.1. 5^ 



a. 59< 



I -t i 
z. 4^ 



Jg ' 8. 59 -a. 59 

3. a8.,ao 



13. 37.-19 
U. 39. 38 



a. 19 
'Sm>VBir.'8.4'7 



o . 36 
a. a3 



Stockholm 13' Aim. : 

30. 10 a la 

3. 10 



-«, 



*>, o 
a8. ay 



^gm'^gy. 8,80 



g 54 
-I. -M- 



9. 6. 5a 
9. p. 36 



a. 44 
Sun'sYar. 8,33 



g 13 
a. 46 



Sudbolm \^ Sfittal^^mre. 
9. 30. 10 a «8 

8. 17. 37 

I. 18. 41 ^.JII 

Sttn*« Par. B,ia 



"*• f 59 A. 59; 

'- ^' a 9 i 

9. a. JO 

9. 4. 57 ♦ ^. 39: 

a. a7 a. 30 

Sun's Par. 8,33. 



StociMm 15* Stiogna, 
9. 30. 10 a. X8 

o. ay. 5 
9. 3. 5 
9. 4. 57 o- »9 



Stockholm t^ CreeuwUb, 
9. 30. 10 ^i. 18 

I. la. ao 
8. iy..50 
«. 19. o_ 

'• 10 1. 7. 

S«n*8 Par. 8,88 



.k «at 



Stockholm *^ Romt, 

9. 30. 10 a. 18 

o. aa. 33 

9. 7. 37 

9. 9. 36 o. 13 



-1. ;J* -1.-49 

Snn'tPar. 8.73 



J- :59 -ft. -5 

Sun's Par. 8,09 



Stockholm 
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' &t^kUmy Madras. 
P 
h. in.lec. ' 
9. 30. 10 S 
4. 7. 44 


irall. 
z8 

36 
4» 


F 
h. m. fee; ' 
9. a8. 6 0. 
z. 48. 5« 


iiaU. 

// 

ai 

4 


Waii:fSaviu,Ji^k. 

h. m. fee. f " ' 
9. a8. 6 a. ai 
z. 10. 56 


'3- 37. 54 

^3. 39- 38 o- . 


7.59. 8 

8. 0. %i I. 


8. 17. zo 

8. 18. aa I. II 


K 44 !• 

Sun'iPar. 8^,6/ 


I. Z3 I. 
Sun's Par. 8'',o6 


X7 


I. la I. 10 
Sun'sPar. 8'',74 


Upfal ^ Paris. 

9. a8. 6 a. 
z. I. zo 


54 
27 


Utfal^^Bokpu. 
9. a8 6 %. 

0. 15. 5 


ai 

a9 
5» 


U/fai tS* Home. 

9. aS. 6 a. ai 
0. ao. 33 


8. a6. 56 

8. 18. a; 0. 


9. 3. X 

9. 4- 57 J^ 


9. 7. 33 

9. 9. a6 0. 13 


z. 3Z z. 
Sun's Par. 8,89 


I. 56 I. 
Sun's Par. 8,0 


a. 3 a. 8 
Sun's Par. 8,17 


Uffal tsr Madras. 
9. 18. 6 ». 
4. 9. 44 


az 

36 
45 


CaUuUa and SavUU Hou 
Z4. ZZ. 34 ». 
5. 54. 14 


ft' 
14 

XI 

3 


Calcutta & Paris. 
14. XI. 34 a. 14 
5. 44. «8 


13. 37. 50 

13. 39- 38 ' _o- 


8. Z7. 10 

8. z8. %% X. 


8. a7. 6 

8. a8. a7 a 54 
I. ax I. ao 
Sun's Par. 8,61 


X. 48 1. 
Sun's Par. 8,74. 


I. a I. 
Sun's Par. 8,37 


14. IZ. 34 »• 
5- 8. »3 
9. 3. IX 
9- 4. 57 o- 


14 


CaUtMa & Madras, 
Z4. IZ. 34 a- 
0. 33. 34 
13. 38. 
13. 39* 38 .0^ 


14 
36 


' Abo tL Lejtard. 
- 9- 45. 59 a- 30 
I. 47. 5 


7. 58. 54 

8. 0. ai I. 4 


Son's Par* 8,58 


45 


X. 38 X. 
Sun's Par. 8,50 


38 


I. a7 X. a6 
Sun's Par. f, 60 
Caimar & Madras. 
9. »3. 40 I. 59 

4. 14. 31 


9. 45. 59 »• 

0. 38. 40 


30 

13 
17 


Hermifand&i Mome. 
9. »8. 5» a* 
0. ai. 35 


a6 


9. 9. 36 o- 


9. 9. 36 0. 


13* 38. XI 

X3. 39' 38 * 0. 36 


a. 17 *• 
Sub's Par. 8,50 


a. 19 3. 
Sun's Far. 8,88. 


xa 


X. iy X. a3 
Sun's Par. 8,91 


ShtrhmrtH^ 79nua, 
8. Z5. 11 I* 
I. 40. 49k 


5, 


Grnsnt,icb&.P0ris. 
8. 19. Z. 
0. 9. 16 


ZI 
14 


GrteutSfkb^Lefitard. 
8. X9. ,. XX 
a i8. aa 
8. 0. a8 
8. 0. ax z. 4 


9.56. I 

9. 54. 8 3- 


S. a8.if 
8. a8. a7 0. 


Sun's Par. 8,50 


53 


17 
Sun's Par. 8,50 


X7 


Sun's Par. 8,50 



The parallax of the Sun may alfo be deduced from the 
total duration of the tranfit, as obfcrved in diflFerent places, 
in the following manner. 



Iranauebar & Galmar. 

^ ParaU. 

h. m. fee. ' " 

5. 51. 33 6- »4 

5. 50. 39 .-7- »i 


Parrall. 
h. m. fee. f " 
5. 51. 33 «. U 
5. 50. ^ 7- 33 


TfongugbarStAbo. 

ParaU. 
h. m. fee. t n 

5. 51. 33 6 £4 

5. 50. 9 7. 46 


54 57 
Sun's Par. 8",05 


I. 7 1-9 
Sun's Par, 8", a c 


I. «4 1. aa 

Sun's Pari 8''. 71 



Tranquebar 
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Tramqitektr ^ CaJoMiditrg, 

Parall. 
h. m. fee. '■ f 
5. 51' 33 <• *4 
5. 49- 54 8. 5 


'Iranqu<^r &, 'I ttoUku 

ParaU. 
h. in, fee. ' " 
5- 51. 11 6. 14 
5- 48. 50 9. 3 


Parall. 

/ // 

5. 51. 43 6. 33 
5. 50. 4» 7. 34 


I. 30 I. 41 
SunSPar. 8", 31 


»• 43 a. 39 
Sun's Par. 8^,67 


I. I X. I 

Sun'i Par. ^',50 


Madras & Tornea. 
5. 51. 43 6- 33 
5. 50. 9 8. 7 


5. 51. ao 6. 33, 
5. 50. 9 7. 46 


Great Mount 8^ TMJki, 
5. 51. «o ^. 33 
5. 48. 50 9. 3 


I. 34 ^ I. 34 
Sun'iPar. 8,50 


I. 11 X. 13 
Sun's Par. 8,a6 


»• 30 a. 30 
Sun's Par. 8,50 


Cajantiurg k. Upjal. 
5. 49- 54 8. 5 
5- 50- »6 7. 33 


CajanAurg & Ca/«Mr. 
5. 49- 54 8. 5 
5. 50. 39 7. ai 


5. 48. 50 9. 3. 
5. 50. 9 7. 46 


3* « 3» 9-45 ^ ^ 44 1 
Sun'iPar. 8,50 Suo'sPar. 8,70 ! 


«. '9 X. 17 
Sun's Par. 8,7* 



The parallax of the Sun may alfo be determined, by 
comparing the times of the internal contains, as obferved 
in various places, with the time of th^ir happening as ob- 
ferved at the center of the earth. Fbr this purpofe the 
following elements are ufed, as they were calcirlatad by 
Mr. Shorty from the meafurw made at the ^ranfit in 1^61^ 
vii. the diameter of the Sun 31'. 31'', the diameter of 
Venus 59^', her horary motion 3^, 59'S8, the angle of 
her path 8'. 3o".iAi the neareft diftance of their centers 
9' . 32'\ and the difference of their Tiorizontal parallaxes 
21^35^ Hence the apparent time of the i ft and 2d in- 
ternal contafts was 2^' 22 '. 3% and 8\ 20'. 4^, reckoned 
by the meridian of Greenwich, without parallax, and the 
central duration was 5*. 58'. i'^ 



Central Time & UpraL 

Parall 
h. m. fee. ' " 

a. ai. 3 0.0 

z. 10. 16 



3. 34- ^9 
3' 37' 56 



12 



5. »7 

Sun's Par. 8^91 



Central Time & Htrmfand. 
a. at. 3 0.0 

I. i-K. a8 



"CcmralTime & Uffal, 
Paral 



a. aa. 3 
I. 10. a6 



©• o 



3. 3*. »9 

3- 37' 43 5- 

5. 14 
Sun's Par. 8^,55 



la 



Central time & Cajantburgi 



3. li' 3J 

3> 38' «^ 5. 

Sun's Par. 8,09 



10 



a. aa. 3 

I' 5i » 50 

4. I3« 53 

4- 19* 5 



5. la 
Sun's Par. 8,66 



ocutnii lime <k AZcrHujuna.^ 
Parall 



a. aa. 3 
I. II. a8 



3- 33. 31 
3- 3»' 35 



5. 4 
Sun's Par. ^^33 



Central Time & SfciMm, 
a. aa. 3 0. o 

I. la. a6 



3. 34. *9 
3' 39' 49 



5. 1^ 



5. o 
Sun's Par. 8.07 



J 



Vol. I. 



K 



Central 



Digitized by 



Google 



7© 



MATHEMATICAL and 



1 Central Time &^^. 

Parall. 
/ // 

1. 11. 3 o. o 
I. »8. 33 ■ 


Central Time & Tonua. 

ParaU. 

/ // 

1. 11. 3 a 
I. 36. 48 


Central Time ft CaUmar, 

ParalL 
/ // 

1. 11. 3 a 
I. 5- 39 


3. 50- 36 

3- SS' SO 5- l6 


3. 58. 51 

4. 4. 5. 1 


3. Hi: 4» 

3. 33. 5 5. at 


5- M 
Sun's Par. 8,44 


5» 9 
5un's Par. 8,69 


5- »3 
Son's Par. 8,51 


Central Time & To^i. 
1. 11. 3 o. o 
4. 3*- '•* 

6. 54- 55 

7. o. i8 5- »8 


Central Time & JU^oi. 
1. 11. 3 0. 
5. 10. 10 


Central Time ft CsUmita, 
1. 11. 3 a 
5. 53- 44 


7. 4»- 13 

7. 47. SS 5- 57 


5- ^^' ^2 

8. la 58 J. 16 


^•33 
Son's Par. 8,63 


5- 4» 
Sun's Par. 8,U 


5. II 
Sun's Par. 8,3^ 



The Sun's paraUax deduced from the obfcrvcd and calculated times of the 

«d internal contafi. ,,.._ 

Central Time Si Paris, 



itralTime ftS/irttf/Sywtfr/.ICcntralTime ft SmnlUHntfe, 



ParalL 



8. la 4 

o. o. 17 

8. 10. 48 
. 8. r8. 41 



X. IX 



X. 7 
Sun's Par. 8,ei 



Central Time, ft MphgiutT 
8. 10.' 4 0.0 

o. 45. IC f f 



h. m. fee 
8. 10. 4 
a g 3P 



ParaU. 
It 



"87x5 
8. x8 



34 
11 



XX 



I. 11 
Son'rPar. S,6i 



Central Time ft C^. 
8. 10. 4 o. 

x» 13' 35 



»5 

57 



19- 
19 to. 



33. 39 

39- 50 



18 

Sun's Par. 8,11 

Ccntrai Time ft (7j>fiL 
8. 10. 4 0.0 

I, 10. 16 



9. 30- 30 
9- ^8- 7, 



1. II 



6. XI 
Sun's Par« 8,58 
Central lime ft €^. 
8. 10. 4 0.0 

I. 10. 16 



9. 30- 30. 
9» ^8. 3 



1. %l 



1. 13 
Sun's Par. 8,61 



1. 17 
Sun's Par. 8,86 



Central Time ft Shcibolm, 
8. 10. 4 o. c 

I. II. 16 



9- 3a. 30 
9- 30. 8 



8. 10. 



Central Time ft ^^. 
4 a o 

35 



1. 18 



1. 11 
Sun's Par. 8,75 



Central Time ft 7MJki, 
8. 10. 4 0.0 

4» 3^- 5* 



u. 52. 56 
ti. 49» ao 
3- 36 



3* a5 



Sun's Par. 8,54 



9. 48. 37 
9. 45- 59 



«• 30 



Sun's Par. 8,95 



Centrai Time ft Caimar. 



8. 10. 
X. 5. 



4 
39 



9. 15- 43^ 
9. 13- 40 , 



X. 59 



Sun*sPar. 8,7^ 



Central Time ft CaUtdta, 
8. 10. 4 a o 

5- 53- 44 
4. 13. 48 
4. II. 34 *. '^ 



1. 14 

Sun's Par. 8,50 



h. m. fire. 
8. aa 4 
a 9. x6- 

8. 



Parall. 



aot 10 
a8> ly 



a 54 



SS 
Sun's Par. 8,34 



Central Time ft Up/ai, 
8; 10. 4 a o 

I. la 16 



30.30 



1. IX 

,SL II 

Sun's Par. 8,50 ' 
' Central Time ft StoObtlm, 
8. 10. 4 0.0 

I. II. 16 



9. 3» 
9. 30_^ 
1. 19 



30 

IX 



x8 



Sun's Par. 8^56 
Central Time ft Ctyuntburg, 
8. 10. 4 o. c 

x> 5»' SO 



XX. 54 
8. 50 _ 



59 



a- 55 
Sun's Par. 8,3X 



Central Time ft JUdrigues, 
8. 10. 4 0*0 

4. la. 34 



II. 31. 38 
XI. 35-47 



3. 9 
Sun's Pir. 8,59 



The 
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The Sun's parallax is alfo foundi by comparing the to«- 
tal duration between the internal contadls, as it was ob- 
ierved in different places» with the duration at the center 
of the earthy viz. 5'. 58'. i^ 



CencDunttoD & at Upfal, 

Pai&ll 

h. m. fee. ' " 

5. 58. I a o 

5. 50. 7 7- 33 



Cent. Dur. ^^xUffal, 
Pi 



Cent. Duration 6i at T^mta. 
Parall 
h. m. fee. ' " 

5. 58. 1 0.0 

5- 50> 15 8. 7 

Sim's P; 



7- 54 
SuA'iPar. 8; 



rfe 



bent. Duration &, at Catmar, 
5. 58, 1 0.0 

5' 49» 54 8.. i. 



h. m. fee. 
5. 58. I 
5» 50- ^ 



7- 



'arall. 
// 

o 

33 



8. 7 
Sun's Par. 8,53 



7.-35 

Sun'a P af . 8,54 

Cent.. Dur. & at Acrnofand. 

5* 58. r a o 

5' 5O' 17 7' 36 



Cent. Dur. & at Stocibofm, 

5. 58. I 00 

5:^50. 45 7. 34 

7. id^ 

Sun*tPar. 8,16 



7- 44 
S mi*tPar> 8,6^ 

Cent. Duration & at ^^. 
5- 5t. I 0.0 

^' SO' 9 ^ 7, 46 



Cent. Duration & at C^^. 
5. 5S. I 0.0 

5» 50- > 

7. 



7- 59 
Sun*s Par. 8,98 



33 



Cent. Dur. & at H^mofatut. 
5. 58. X 0.0 

5« 50. a6 7. 36 



7, 35 
Sun'tPar. 8»4S 



Cent. Dor. dc at SttckbUm. 
5. 58. X. o. o 

^ 50. 4il 7. 34 



7. 19 
Sun'tPar. 8,aa 



7. 5» 

Sun's Pan, y^x 

Cent. Durat. & at CaJtmiSm. 

5. 5S. I 0.0 

5. 49» 54 8. s 



S. 7 
Sun'tPar. 8,53 



Cent. Duration St at Madras, 

5. 58. X a o 

5' 51- 43 6. 33 



6. x8 
Sun's Par. 8,17 



^ij4^^ 



Cent, buration & at TMJkl 
5. 58, X a o 

5» 48. 50 9- 3 



9. II 
Sun's Par. 



8.63 



- Cent. Duration & at Calcutta, 
S. ^. I CO 

5* 5C« j^ 7« 30 



7- »5 
Sun's Par. 8,i| o 

Cent. Dur. A at Tran^uehar, 

5. 58. I o. o. 

5.^1i_i3_ 6. 24 



6. 28 
Sup's Par. 8,59 



Cent. Dur. &at Gma Mount. 
J. 58. I 0.0 

5. 51. ao 6. 33 

Sun's Par. 8,67 



The mean of all the preceding determinations of the 
Sun*s parallax is 8 ''5 2 on the day of the tranfit, in June, 
1 76 1, which gives 8 ''65 for his horizontal parallax at his 
mean diftance from the earth. 

Mr. Stuart of Edinburgh, whom I mentioned before, 
deduces the parallax and diftances of the bodies that com- 
pofe the folar fyftem, from the Newtonian theory of gra- 
vitation, and the periodical times of the Sun and Moon. 
As he proceeds upon the fuppofition that the diftance of 
the Sun from the earth is very great, it would therefore 
feem, that the conclufion fliould be accurate, in propor- 
tion to the greatnefs of that diftance. His method de- 
pends 



Digitized by 



Google 



72 MATHEMATICAL and 

pends upon a feriee of propofitionsy with long and difficult 
demonftrations ; fo that the rules of calculation are not 
very obvious, without a confiderable knowledge of geo- 
metry, in general, and a particular acquaintance with his 
very xxfeful and ingenious treatife, I was defirous of fee- 
ing what agreement there was between the refult of his 
method of calculation, and the obfervations made on the 
tranfit of Venus; and therefore amufed myfelf in a leifure 
hour with the comparifon. As it may be agreeable tofome, 
who have not time to read over the book, and to others, 
whofe acquaintance with the mathematics will not admit 
of it, to have the pradical rules of computation deduced 
from his propofitions; I (hall annex them to the foregoing 
calculations, together with the determination of the Sun's 
parallax and diftance derived from them. 

A CaUulatUtt of the itHm^niti ParaUatt tmd Sfiatut •ftbt Sm^ accorHmg H Mr, Stnart^t wuthUfnm 
tht frindpUi ofgr^rvitatim, *^ 

Let Pasthe periodical time of the earth round the Suiis*365« 25641 7S24 
/■Bthe periodical time of the Moon round the earth-* 27. 32162036 
tfashcr revolution from apogee to apogee is time, 27. 554535 

istahcr mean dift. from the earth, in femidi. of the earth:* 60. 24 
/^che tangent of the Sun's horizontal Parallax, at his mean diftance. 
fsethe diitance of the Sun from the earth. 

C/>t -5— ^J 2.1/ 

Then according to Mr. Stuart's method, < X "^ 

/* 5«t-^/t 3*.X2-|.i.5^ 

Now if ^^X ' ■ -rTir; then S = ' » nearly 

/»a ffj— /J 2\/i-.5tfXx4-2* 

- . c_-_?_fl!!! Nearly. 5 i« greater than the fipft, and lelt dian the leaft 

-^^ ^ in thefc theorems. 

2V I-.5tfX24-I.5tf 

' But the parallax anddiftance of the San, may he found neatly, in a (horter method, hy the 
following rules, derived from the foregoing; hy ftying,^ 
I. As the cuhe root of the fquare of the Moon's pei iodic revolution round? ^ 

the Earth, vix. J 27,32162036^ 
Is to the cube root of the fquare of her revolution from apogee to? t 

apogee, vix. J 27,5545351 

So is I to a fourth number, which call ASSI.005674S164. 

2. As 5 A— 3 : A I : : I : a fourth number, whidi call B.3=.002 797833 =«the meandiftnrb- 
mg force of the Sun; the ^*s force^Ki. 

3. As the redbmgle of B and the fquare of the periodic time of the Earth 7 2 
round the Sun, vix. | 8X365,2564! 
Is to the fq<tare of die periodic time of the moon round the Earth,? 2 

▼i*- 3 27,32162036! 
So is I, to a fourth number, which call C^i^^^Zj^^^ 
2 

4» As C — il : 12 : : C : to a fourth number; to which add 1, and from the fquare root of 
that ihm fubtniid I, and multiply the remainder by the halfofC^I, or 0,4999204495, and 
call that prodttd 0=31,9999715505. 5. Suhtrad 
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5. Subtrad D from 2, multiply the remainder by D, and call the fqnare root of the pro- 
doft E.SB..007543089. 

6. As three times the Moon*s mean diftance from the Earth, io femidiametcrs of the Earth 
it to E, fo is R» to the tang. oFthe Sun's horary parallax, at his mean di{bnce,aa8'',65. 

7. As 1 : 3 : : the Mooa*s mean diftance in miles: the Sun's mean diiUnce in milessr 
94,981,600. 

In determining the parallax of the Sun, from the ob* 
fervation made in our obfervatory on the 3d of June, iy6gr 
I have only made ufe of the time of the internal conta^ 
as I noted it on that day, together with fome of my owa 
micrometer obfervations, without attending to thofe of the 
other gentlemen who obferved with me. But as the So- 
ciety has a right to expeft a full account of the refult of 
the other obfervations, which were made on that occafion; 
and as fuch account may tend to corroborate the foregoing 
calculations, I have, with Dr. Williamfon^s permiffiont^ 
fubjoined a calculation of his, founded entirely on his own 
obfervation, which being veryfhort, I have inferted entire 
in his own words, except what refers to the manner ii^ 
which he judged of the contacts, &c. which I have tran- 
fcribed in another place, (fee page 46.) From this, which 
is very fimilar to the obfervations made by the other gen- 
tlemen on that committee, the Society will perceive, that 
our obfervations muft have been made with confiderable 
accuracy, as the refult of the calculation is nearly the fame. 

Dr. WILLIAMSON'S Determination of the Parallax 
of the SUN, from his Obfervation of the Tr a NTS IT of 
VENUS, at Philadelphia^ June yd, 1769. 

««XX TITH a refrafting telefcope, 24 feet long, which 
W magnified near x 00 times, I obferved. 

The external contaft at 2**. 11' 
Internal do. at 2. 29* 

** With a micrometer of Dollond^s conftrudiion, fitted 
to a Gregorian refle£lor, which magnified 100 times, I 
meafured the diftance of Venus from the limb of the Sun ; 
alfo the diameters of the Sun and Venus, as follows : 

Mean 



^'•^^'7 Mean Time. 
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Mean Time, 
h. m. fee 


Neareft Diftance of the Center 
of and J . 
m. fee. 


Neareft Diftance of the Limb« 
of and J . 
m. fee. 


At 5. 43- 17 
6. 31. 18 

6. 33' 55 

7. 9- «6 


10. 14,11 
XI. 14,19 

11. I3.«3 
11. 11,83 


5- 
4- 
4. 
3. 


2.53 
1,46 
3,4» 
5.81 



" I meafured the diam. of Venus on the Sun, and found 
it to be 55 '',42. I alfo frequently meafured the diam. of 
the Sun, on the day of obfervation, and the next day, and 
found it to be 31'. 31 ^',30. 

" From thefe data, I ftiall attempt to deduce the Sun's 
par. except that I fhall make no ufe of the meafure at 6\ 
32' . 18", which I fufpedied was not accurate at the inflant 
it was made, wherefore I immediately made another mea- 
fure, viz. at 6**. 33' . ^s''* 

" The neareft dift. of the limb of the Sun from that of 

enus at 5 . 43 . 17 / ^^^^ ^^^^ compared together, 

give the apparent neareft dift. of their centers io'# ^"^Jj or 
603^^,7, and the parallax of Venus was at that time fouth 
6'',9i nearly. Therefore, the geocent. neareft dift. of 
their centers was 6io'',6i. Then, 

" As 72626,3 the relative neareft dift. of Venus from 
the Sun, 

" Is to 28894,9 her dift. from the earth. 

" So is 6io",6i the geocent. neareft dift. of the cent, 
of the Sun and Venus, 

" To 242^936=4'. 2^936, the heliocent. dift. of 
their centers at the neareft approach. 

" As Sine 3*. 23'. 20'' the given inclin. of Venus's or- 
bit to the ecliptic : Is to Radius, 

" So is S, 242^,936, the heliocent. dift. of the cent, of 
the Sun from Venus, at the middle of the tranfit, 

" To the Sine of 4io",5= I^ 8'. 25^ the Sun's difk, 
from the node of Venus at the ecliptical conjunfiion. 

" As S, of I^ 8'. 25'', the Sun's dift. from the node 
of Venus, 

" Is to io\ io",6i, the geocent. neareft dift. of their 
centers "So 
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" So is Rad : to the S, of 8^ 32'.57'',6, the angle of 
Venu8*8 vifible path with the celiptic. 

** From 8*. 32' • sY^^^ ^^^ 2Lng\e of Venus^s vifible path, 

" Subt. 3. 23. 20, the inclination of Venus^s orbit 
witK the eclipt. and the remainder is 5®. 9^ 37" jG". Then 

« As S, j"". 9' . 37\6 the difF. of the angle of Venus^s 
vifible path and the inclin. of her orbit, &c. 

" IstoS, 8^ 32'. 57",6 the angle of Venus's vifiblc 
path with the eclipt. 

So is 2^392375 the given hor^ motion of the Sun,. 
To 3.S954i2the hon motion of VenuSk 
As Rad. Is to T, 8'. 32'. S7"yG the angle of Ve- 
nus's vifiblepathr 

« So is S, l^ 8'. 25'' the Sua's dift. from the node of 
Venus- 

«* To T, 10'. i7'S2 Venus's gebcent. latitude. 

•* As 72626,3 the relative dift. of Venus from the Sun^ 

^ Is to 28894,9 her diftance from the earth. 

♦* So is 617^,2 her geocent. latitude.^ 

*^ To 245",56 her heliocent. latitude. 

" From 1$' •45"^GS ^^^ femid#^ oftheSunr, 

" Take 27^,7 r the femid. of Venus, and the diflFe- 
rcnce is 15'. 1 7*^,94., the dift. of the center of the Sun 
from the center of Venu« at the inter, contadt. But the 
geocent. neareft dift. of their centers was found 6ro'^6r. 
From thefe (b. Euc. i. 47) the length of half the tranfit 
fine between the int. contacts is found to be 685' ,397 
which divided by the hor. motion of Venus gives the fe- 
miduration of the tranfit between the two internal conta^ 

2\ 53' • 20"»2. 

" In the fame manner, from- the geocent. lat. of Venus, 
and the neareft dift. of her center from the center of the 
Sun, we find the time of Venus pafting from the ecKpt. 
conjunction to the middle of the tranfit 22^44'',9. Then 
from 5*". 28' 47^', which I find to be the central time of 
the middle of the tranfit, deduct: 22'. 44^^,9, and the re- 
mainder, viz. 5\ 6''. 2", I, will be the apparent time of the 

ecliptical 
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ecliptical conjundioa whea the Sun's place was 2'. 13*. 
27''. .20" ^S% as calculatiod by the aftronomer royal, on the 
fuppofition that our obfervatory is weft of Grq|nwich 5**. 

o' . ^^". To the Sun's place in the ecUpt add his dift. 

from the node of Venus i\ 8''* 25". The fum is 2*. 14*. 
35' . 45^^55 the place of Venus's afcending node, 

" From the micrometer meafures above given, it ap- 
pears that the center of Venus was at her neareft approach 
to the center of the Sun at 5^. 21' . 44'' mean time, or 5^. 
2 3% 59^' appar. time. But on account of the parallax of 
Venus, the appar. time at the center of the Earth was 4'. 
48'' later, which brings it to 5\ 28' . 47" as I have menti- 
oned, from this dedu£t the femidurat. 2\ 53'. 20, and 
the remainder 2'. ^$^ . 27'' is the time of the internal con- 
tact at the center of the earth. This contaft I obferved as 
above, at 2\ 29'. 10'' mean time, or 2\ 3I^ 2^" ap- 
parent time. This difference, therefore, viz. 4'. 2'', is 
the obferved effects of Venus's parallax both in latitude 
and longitude. 

" But on the fuppofition that the Sun*s horizontal pa- 
rallax, at her mean dift« from the earth was 1S'',65, ^^ 
Mr. Short has fixated it at the former tranfit, then his ho* 
rizontal parallax, on the 3d of June, the day of the tran- 
fit, would have been 8^,5204, in which cafe the total efFed 
of her parallax, to haften the internal contaft at Philadel- 
phia, ^ould be 4'. i". Therefore, 

" As 4'. i" is to 4^ ''2, fo is 8^5204 to 8^5^6, the 
Sun's horizontal parallax on the day of the tranfit, accord- 
ing to the foregoing obfervations. 

" Hence we have 8^^685, the Sun's horizontal parallax 
at his mean diftance from the earth. Then fay, 

" As the Tang, of the Sun's horizontal parallax : is to 
the femidiameter of the earth, 

** So is Rad. to the diftance of the earth from the Sun, 
viz. 9479 1 1 00 Englifh miles, taking the earth's mean 
feipidiameter at 3985.4 miles. 

An 
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The place of the Sun & Mercury at the Ecliptical Conjufidion 7 

The place of the afcending Node of Mercury . . - i 

The Sun*tDiftance from the Node of Mercury 

The Angle of his vifible path with the Ediptie - - - 

The Horary Motion of Mercury --.--- 

The Se'midiameter of the Sun on the Day of the Traniit 

The Semidiameter of Mercury at the &me time . . - 

The Geocentric Latitude of Mercury at the Ecliptical ConjunAion 

Hit Heliocentric Latitude at the £une time .... 

The apparent time of the Ecliptical Conjun^on according to the 7 

Meridian of Philadelphia ..... J 

The time of the neared i^roach of the Centers of the Sun 7 

& Mercury .-.---..J 

The central Semiduration of theTranfit between the EiUmalContadil 15 »I 

The central Semiduration of the Traniit between the Internal Contadt a 213 44 

The apparent time of the External Contad oblenred at Philada. 9 36 9 

The apparent time of the Internal Contad obfenredat Philada. a 37 30 

o f n o ' " 

Projeaed for the Latitude of Philada. 39 s(> 54 & Longitude 75 8 45 
Weft of Greenwich by JOHNEWING. 
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-rfw Account-^/the Tran/tt ^M E R C U R ^ovcr the SUN, 
\^?n,Noveniber q/^, i7iS9'iy^. 5. V ^ 

IN the judgment or moft aftronpmers, the tranfits of 
Mercury and Venus over the Sun afford the bed op- 
portunities, for fetthng the longitudes of places on the 
earth, et^en preferable to that derived from theeclipfes of 
Jupiter's fatellites, when the parallax of the Sun is pre- 
vioufly known. Thofe of Mercury happen frequently, 
and although they are of but little importance in deter- 
mining the parallax of the Sun and the dhnenfions of the 
folar fyftem, by reafon of his great diftance from the earth, 
and the difference of their parallaxes being lefs than that 
of the Sun; yet they have been carefully obferved, for the 
•L purpofe of fettling his theory, and the longitudes of the 
places of obfervation. The fociety therefore fendble of the 
importance of this phoenomenon, both to the perfection of 
aftronomy in general, and particularly for completing the 
t purpofes defigned to be anfwered by the obfcrvation of 
D the tranfit of Venus, have appointed the fame committee, 
with the addition of two other gentlemen, to obferve the 
tranfit of Mercury on the 9th of November, 1769, in Phi- 
ladelphia, that had been before appointed to obferve that 
of Venus. 

Having ftill the fame inftrumehts in our obfervatory, 
which we ufed on the former occafion, together with a 
|>ew. time-piece made by Mr. DufKeld of this city, with 
atn ingeriious contrivance of his, in the conflruftion of the 
pendulum, to remedy the irregularities arifmg from heat 
and cold j we paid the utmofl attention to the going of 
the clock both before and after the tranfit. From com- 
paring a fufficient number of correfponding altitudes of the 
Sun's limbs, we found that our clock was too flow for mean 
time i' - 20" and the equation of time being t j^^ 49'', 6 or 
to avoid fraaions 15'. 50''; 17'. 10" were added to the 
times of all ourobfervations, as they were written down in 
the obfervatory, to reduce them to apparent time. \ In this 

L; _^._ ,</i^. f. inanner 
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' roaaner we dbtaincd the time of the fubfecpi9fit obfemt^ 
ona. Dr. Williamfon, Mn Shippen and myfelf ufed the 
fame tekfcopes, we had ufed before in oblerving the tranfit 
of Venus ; excepting that on this occafion I chofe that 
power of the tdefcope which magnifies the diameters of 
objedls an hundred times« Mr. Evans ufed the refle^ing 
telefcope formerly ufed by Mn Biddle at the Capes. 

On the day of the tranfit, we afiembted together at the 
obfervatory, adjufted our telefcopes to diftind: viiion, ap- 
pointed an afliftant to count the clock with an audible voice, 
and agreed that no other perfon fhould fpeak, nor mcJve 
from his telefcope, until both contads were over; but 
write down his own obfervation feparately by himfelf, that 
it might be compared with the others. The fky being 
very ferene, and the limb of the Sun well defined in our 
telefcopes, we obferved the contads, as they are exhibited 
in the following table. 



X)bfcrYert. 



Mr, Sblfpen^ 
Mr* Rvans^ 



External Com. 


Int. Cent. 


Par. in 


Fir. p. 
to hit P. 






Vert. 


h. m. fee 


h. m. fee. 


n 


// 


«. 36. 5Ap.T. 


»• 37. 30 


3»74 


3i44 


1. 36. 1% 


a. 37. 40 






1. 3f 9 


». Zh 38 


3.745 


3f44 


a. 36. 9 


a. Z1^ 30 







Ptr.inbit 
Path. 

x,48«tthcSxteniil 

Conta^. 
x,49 at the Imonil 

Contaa. 



I happened to have that part of the limb of the Sua, on 
"which Mercury entered, in the middle of the field of my 
telefcope, with my eye intent upon it j fo that I am cer- 
itain, that there was not the leaft impreflion on the Sun's 
limb, perceptible by my telefcope, a fingle fecond of time 
before I difi:overed it. So that I am not furprized that 
Dr. HaHey, who had obferved a tranfit of Mercury in the 
Ifland of St. Helena, concluding that, that of Venus would 
be equally inflantaneous, expected, that the contad of 
her limb with the Sun might be determined to a fingle 
fecond of time. The atmofphere of Venus renders it 
vquite othcrwife, and produces an uncertainty of 5 or 6 
Xeconds of time, in judging of the contads; whereas no 
fuch thing was peroeptible in Mercury. The firfl appear- 
ance of Mercury^ on the Sun's limb, was a fleady fmall 

fpeck. 
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fpeA% black) wdl-dcfined, and not larger in my tdefeope 
thanthedot of a pen. But that of Venus^ was tremulous* ob« 
fcure, and ill-defined, growing gpradually darker as (he ad- 
vanced on the Sun. If Mercury has an atmofphere, it 
mud be fo rare and low» that his diftance from us renders 
it abfolutely imperceptible with the telefcopes- that we 
ufed. At the internal contad):, the crefcent of light round 
the body of Mercury clofed inftantaneoufly, fb that it 
might be judged of with more precifion than: that of Ye^ 
nus; his atmofphere givkig us no difturbance in* this cafe. 
We could not have a fairer opportunity^ for afcertaining 
the truth of thefe conclufions; as our telefcopes were in 
good order, and well adjufted, and the iky was remarka<- 
bly clear and ferene, on both of theie days. On the fifA- 
of them, not a cloud appored from morning till eveningt. 

.and on the latter, none till about four oN:lock, when the- 
Sun was very low; and both the tranfits beg^n between* 
two and three o'clock, in the afternoon^ 

About three o'clock, I applied myfelf to the micrometer^ 
to meafure the diameters of the Sun and Mercury, and tKe 
neareft diftance of their limbs ; while Dr. JVUliam/an read 
off the divifions of the micrometerr and a third perfon 
wrote them down, with the times of making them. Thefe 

'meafures make the diameter of the Sun on the 9th of No- 
vember 1769, 32'. 2o''^2 or his femidiameter 970^1 fe- 
conds, and the femidiameter of Mercury 4'',2'3&. The 
meafures of the leaft diftances of their limbs reduced^ to 
minutes and feconds of a degree, with the parallaxes of 
Mercury adapted to the apparent times of theobfcrvations, 
as they are determined from a very large projedlion of two 
inches to a fecond of his hor. parallax, are fet down in 

- the following table. 



Apparent 
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Apparent Time. 


Neardl diftancc of 


ParraUax of g 


Par. per. te hit 


Paralkzin b» 


h. m. fee. 


limbt of QSlH 


in the vert. 




path. 


0. 59- 40 


l'.5V.i 


3."^ 


3".4 


i".7»5 


3. I. 


2. o,6» 


3,81 


3.396 


X.73 


3' «. 35 


a. 8,aS4 


3,8a 


• 3,393 


1.745 


3. 4. 30 


a. ao,83» 


3.8a5 


1% 


1.765 


3. 6. 10 


1. 16,048 


3,8*6' 


1.78 


3- 10. S3 


a. 48,ai6 


3.835 


3.38 


1.83 


3. la. 6 


a. 57,a44 


3,841 


3.379 


1,84 


3- i». 56 


3. a,56 


3.844 


3.376 


1,85 


3. 15' 4 


3. 13,744 
3. a6,03» 


3.850 


3.375 


1,865 


3. 18. 4 * 


3.856 


3^369 


X.87 


3. 19. «8 


3- 30.596 


3,86 


3.366 


1,888 


3. ai. 30 


3- 41,68 


3.864 


3,363 


1.915 


3. 44. 


3- 51.684 


3,875 


3.36 


X.95 


3. 30. 


4. ao.8 


3,895 


3,34^ 


a.O 


3. 33. 30 


4* 35.144 


3,90 


3.33^ 


»,o» 


3. 36. 40 


4. 51.444 


1,905 


3,334 


a.04 


3. 37. 4o7 










3. 39. aj, 


5« ».ao» 


3,915 


3.33 


0,065 


3. 41. 10 : 










3. 43. 5oy 


5. «,406 


3,930 


3.3*5 


a,09 


3. 46. 58 


5- 32''5-* 


3,935 


3.3a 


a,i45 


3. 55. 3» 


6. 8,4« 


3,9^ 


3.30 


».* 


3. 59. 10 

4. ao. 50 


6. 26,084 


3,97 


3.a^ 


a,a4 


7. 54,756 


4,0 


3.aa 


a.4a 


4. 47. 5Q 


8. S5f^^ 1 


4,0a 


Sf^S 


a.51 



N. B. In the above table, the meafure at 2^- 3 7'. 40'' 
was taken between the neareft limb of the Sun and the in- 
terior limb of Mercury neareft to the Sun's center, and is 
5'. 2^^202, the fame with the diftance of their neareft 
limbs at 3^* 39'. 25": So alfo the diftance between the 
neareft limb of the Sun, and the interior limb of Mer- 
cury, at 3^- 41'. 10'', was the fame with the diftance of 
their neareft limbs at 3**- 42' . 50", viz. 5' . 2 1^,406. The 
fame is to be faid of the laft meafure, which was taken 
from the neareft limb of the Sun to the limb of Mercury 
neareft to the Sun's center. 

If a computation be made from the above meafures, the 
apparent neareft diftance of their centers will be found to 
be 45 1 '',9 14. But Mercury was then deprefled by paral- 
lax 3", 1 1 ; fb that the geocentric neareft approach of their 
centers was 455'',o24, which happened at 5**- i' . 15'' ap- 
parent time, when his par. in the vert, was 4^,042, and in 
his path 2^,53, and perpend, to his path 3",! i. 

The horary motion of Mercury as feen from the Earth 
is alfo determined from the above meafures to be 
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j''. 56'',94i=5'\94856, which is nearly the fame with 
what is given by Dr.. Hallcy*s tables of Mercury. On 
the day of the tranftt^ he moves, by them, at the rate of 
I5'',334 per hour.^ The Sun's horary motion on that day 
is dated in the nautical almanac at 2'S5i6, and their dif- 
ference, viz. 12^8 1 8 is his horary motion from the Sun,* 
as feeaat that diftance.^ Then fay. 

As the diftuice of ^ from 0, it tohU diftance from Q, 9o ii thu homy motion to hit bo- 
nry motion from 0, at feeo from Q. 

4. 830,i9ao=^og. 0167653.8 
4- 495»33P5— log- of 31084.6' 
I. io7,8ao3alog. ia.818 



5. 603,1508 



e. 77**85 88»«5'- 9a733—5'' 55^^39^ 5 kor.mot; from ©, ufeen froai@.' 
15. 334aBhorai7 motion {^. 
%,' 5x6s8horary motion 0. 



At 17. 850^1. a5i,638a«i<hefamof hona7motioBt0aBd {f. 

It to 12. 8i<sal. i07,8ao3:«their dificrence. 
80 it cot. 3®. ao'. 4o''=-ii. ii4,ao67—7 thelog. cot. of half* the tacL of tf 't orbit with the' 

— ■ SediptK-|6^.59'.aoV. 

I*. 3is,oa70 



To Log. Tang. 11* 070,3888— 85*'«8'. «". 

86. 30. ao3»ifap.of6^.59'« 10^'. 

Stim«z7Z. 38. 4% 
The fupplemenr whereof it 8. ax. x8rs^e angle of {f 't viSblt psith with the- 
ecliptic. 
At Rad : Sec. 8^. ai'. xS" : : geo. neareft dift. : the geo. lat. of {{ . 
10. 000,0000 

xo. 004,634a ^ ,^ 

a. 65 8,0343 3r455'',oa4aageo. neareit diftance. 

% 66a,6685s=-459">905— geo- lat. of gi*7'. 39^.905 
At dift. of ^ from : hit dift. from Q : : geo. lat. : hit heliooent latitudes 
4. 495.3305 
4. 830,a9ao 
a. 66a,6685 

7. 49*.9^5 

a. 997,63oo=»994'',558thche!.lat.of g«i6'. 34'',558 
As T, 6*. 59^. ao" : R : : T, 16'. 34".558 : Sine of 0*8 difl. from the node of JT. 
9. 088,4133 
10. - - - 
7. 683,0x40 



8. 594,6oo7a«a®. X5'. xa\a»0*t dift. from the node of g . 

459.905-=geocent.lat. 5f. ,^ ^ ^ 

455,oi4aBgcocent. neareit diit. of and 9 . 
Sam»9i4>9«9»a- 961,3873 
Diff.a 4,88x»o. 688,5088 

»)3- 649i896x I- ^U,9^os 
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Z. 844>948o5a-66^,Sa64a-^ the leiifl;th of part of the tranfit Vm betwvM 
ft. 551,0104 ghor.inotionv the midffle ot the tranfit tnd the tcUpt« coa* 
.i-.—...^.— infecondi. jkm^oo* 
•--I. ft73,9576»BOh. 187105 asoh. II^ i6^,458«4hetime'Wtwecn the middle 
tfad ediptical cei^tiiidtMi. 

. 974>3^8""the fmn of the (coiidlaxDeten of mod {{ • 
4i5>oa4a«thc geo. neireft dift. of their centers. 

5010—1429,364—3. tS5J4*^ 
Dig:— ^ytSM '**' 7I5>43<» 

«)5- 870,5t«» 
« A.r «ftA«_ftA*ir riu 7 hidf the length of the trufit Ime from the 

ft. 55X,oi04arithe horarj motion of Q on 0« as leeo from^^. 

o. 384*175 7"*2h. 4ii567«»ih. 4ii567«Bfth. ft^. 11^14 the icmid«ra> 
itoo from the external conu^. 

965,861 the dlff. of thefemidiameten of Q and 9 • 
4S5iO%4 the geo. neateft diftanoe of their ccnten* 

Diir.— 510,738-*!. 708,1833 

ft ) 5. 86o,8i5ft4 

' 7 85i,974«*«hc length of half the tranfit line from the 

ft. 930,416ft— I internal conta^ 
ft. 551,0x04— hor. moc of {f • 



o- 379t4i58— ah. 39561— ih. i^. 44^,196 
Now to ih. 36^* 19^ the time of the external contad, 
Add ft. ft5. fti the femidur. between the extemilcontadst 

The Svm, 5. i. 36 it die time of the neareft afyproach of their centers. 
To thit add, XI. 16,5 the time from the middle to the eel. conjundion* 

The fam, 5. Xft. 46,5 is the apparem time of the ecL conjonAion at Philadelphia. 

To this add» 5. o. 35 the diff. of meridians between Grectiwich and Philadelphia. 
Thcfum, 10. 13. ix,6 is the time oftheed.conjundion at Greenwich, whentlic 

Son's place, according to the Nautical Ahnanac, is 7s. 170 50^. 41", and that of Mercury is 
IS. 17*. 50^. 41". by Dr. Halley 'stables. From this fubtraa i*. 15'. ii», the Son'idiftance 
from the node of Mercury, and the remainder xs. X5^. 35'. 19", is the place of his node at that 
time. 

The Projection o/tbeTKAmir ^MERCURY, PI. V. 

THE following projedion of the tranfit of Mercury 
over the Sun, on the 9th of November, 1769, was made 
from the foregoing meafures and calculations, on the fup* 
pofition that the Sun's horizontal parallax, at his mean dif- 
tance is 8'^65^ and therefore, 8",7437 on the day of the 
tranfit. In this cafe, the horizontal parallax of Mercury, 
at his mean diftance, will be 14^1132, and on the day 
of the tranfit i2''7856, and therefore his horizontal pa- 
rallax from the Sun on that day is 4^^0419, being the dif- 
ference of their parallaxes. 

The delineation was made in the fame manner as that of 
the tranfit of Venus. The elements for it were colleded 

from 
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Srbm iht precedlag calculation, and the parallaxes of Mer* 
cury were meafured upon a very large projcdkion, for that 
purpofci adapted to the apparent times of the micrometer 
meafures, and aj^lied to the proje^ion. By thefe, the 
apparent places of Mercury were determined, as feen at 
Philadelphia; and fmall circles werie drawn round them, 
with the radius 4'\238, to reprcfent his difk on the face 
of the Sun. From the limbs of the Sun and Mercury, 
lines were drawn in the dire^on of their centers, of the 
precife length exhibited in the foregoing table of mea« 
fures. 

Upon the whole, I have given a full and faithful account 
of our obfervations of the tranfits of Venus and Mercury, 
in the foregoing fheets; and if they (hould be found, m 
the conclufion, to contribute any thing to the advancement 
of agronomical knowledge, it muft refled an honor on our 
new obfervatory, and give pleafure to all the lovers of 
fcience, as well as to. 

Gentlemen, 
Your moil obedient 
And very humble fervantf 

Philadelphia, July igtb, 1769. JOHN EWINa 

« 

jin Account of the Tranfit of Venus, over the SunV Difk, ^ 
as obferved near Cape Henlopen, on Delaware Bay, 
June 3d, 1769. By Owen Biddle, Joel Bailey, and 

Dranvn up By Owen Biddle. 

AGREEABLE to the appointment of the .i^i^nVon 
Philofophical Society, to obfervethe tranfit of Venue 
at the light-houfe, near Cape^Henlopen, I fet out by wa« 
ter from Philadelphia, accompanied by Joel Bailey, and 
Richard Thomas, the latter of whom had offered to accom«* 
pany us at his own expence, and proved very ferviceable 
in the affiftance he gave us. 

On the 26th of the 5th month (May) we arrived at Lewes^ 
Town, and immediately endeavoured to gain fuch informa- 
tion 
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tion as might enable us to determinethe beft place for our 
obfervations ; and, on mature deliberation, we fixed On a 
place about one quater of a mile S. W. of the town of ir- 
tc/^i, where a convenient houfe was to be had, in a retired 
fituation, and having an open view of the (ky* 

We found on our tirft landing on the beach, that neither 
the Light-'Houfe^ nor any place near the fea-{hore, would 
be fuitable for our obfervations ; as it would be difficult to 
keep our inftruments fteady, or defend either the glaiTet 
of the telefcopes, or the eyes of the obfervers, from receiv- 
ing injury by the fand which is wafted about by the wind. 

Having chofen our place, we fixt up our inftruments 
on the 27th of the month,and hadfome good correipond- 
ing altitudes of the Sun that day by which we fet our clock, 
and took fome equal altitudes of fixt ftars in the evening. 
The four following days continued cloudy, with frequent 
rains. But that we might not be idle in the mean time, 
and have it in our power to afcertain our latitude and lon- 
gitude, in cafe wefhouldbedilappointedof celeftial obfer- 
vations for that purpofe ; Joel Bailey and Richard Thomas, 
went to take the courfes and diftances from our obfervatory, 
to the provincial weft line, which was run f^om Fenwick'iS 
Ifland to the middle point of the peninfula; fo that our ob-- 
fervatory might thereby be conne<3:ed with Meflrs. Mafon 
and Dixon's meridian line. 

The I ft of the 6th month (June) my aflbciates returned 
from this fervice; and by their care and (kill, I make no 
doubt, they performed it with the neceflary precifion. 

We had concluded that it would be a more expeditious 
way to take the courfes, &c. from our obfervatory to the 
weft line, rather along the neareft public road than to run 
in one dire£t courfe through the woods ; as by this laft me- 
thod, both the expence and delay of opening a vifta, would 
have been neceflary. 

As the fixing the latitude and longitude of our obferva- 
tory muft depend chiefly on this part of the work, I fhall 
here infert the field notes, before I proceed to draw the 

conclufions 
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conclufions from thenu And I think it the more neceflary 
to be particular in this requeft, that I may conu>ly with 
the defire of the aflronomer royal, exprelled in his note 
to Dr. Franklin, as follows, viz. 

Greenwich, December 11, 1769. 

" Mr. Majkelyne prefents his compliments to Dr. Franklin 
andjhall he obliged to him% nvhen he ^writes to Philadel'* 
pbiajfor enquiring of Mr. OnvenBiddle^ what is the beard- 
ing (md what the abfolute diftance of Lewestownfrom the 
Jlone on Fenivick^s Ifle in Englifh miles-, or elfe what is the 
difference of latitude and departure inEngli/h miles ? He may 
alfo^ ifhepkafes acquaint Mr. Biddle^ that the latitude of the 
Middle Point between Fenwick^s I/le and Chefapeak Bay^ 
as found by Meffrs. Mafon and Dixon^ is 38^ 27'. 34'^- 
and the length of a degree of latitude % as meafured by them^ 
is 68ySg6j^atute miles. 

^^ Mr. Majkelyne would alfo recommend it to Dr. Smith, 
and the other Nonriton-obfervers, to fettle the bearing and 
difiance in Englijh miles between Norriton and thefouther^ 
tnoft point of the city of Philadelphia^ or elfe the State 
Houfefquare ; as this will ^ill further confirm thejituation 
of the Norriton^obfervatory^ by coHne^ing it with Meffrs. 
Mafon and DixorCs meridian line. 

** Mr. Majkelyne hopes^ the Pennfylvania-obfervcrs will 
befo kind as to fend us their obfervations of the Tranfit of 
Mercury, which happened November gthy if they were for-- 
tunate enough to fee it; and any other obfervations y they 
have madcy which have not yet beenfent here^ tending to 
eftabUJb the difference of longitudes. ^^ 
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ni COUJtSSS mui DISTAIKSS /hm tbe O^rvatory tuur Leutttt9%jom, U tbt ^rvviti^ §1^4 


L 


inty btHutin Fttt'o/Uk t IJU and Cb^aftak'Bay^ an aifilttwt: 


Courfcs. 


Dtftioce 


Courfci. 


Zliftance 


CoQifei. 


Diibiice 


o ' 


Pcrchc*. 


' 


in 
Perches. 


' 


in 
Perches. 


S. 43. 5 W. 


495 


S. »7. irj W. 


17* 


8. 10. W.' 56 


S. 7. 30 E. 


51 


s. 43. w. 


li 


S. 14. £. 


Ill 


S. 45. »7 W. 


446 


S. 64. w. 


8. a3. £. 


54 


S. 74. w. 


70 


S. 50, w. 


a6 


S. 75. E. 


»5 


6. 68. 15 W. 


44 


S. aa 40 W. 


78 


S. 64. E. 


65 


s. 45. W. 


3' 


S. 30. W. 


41 


8. a9. £. 


aa 


S. IS. 30 w. 


5* 


S 39. E. 


74 


S. 13. 10 E. 


81 


S. «8. W. 


3» 


a 44. W. 


i» 


8, 39. oE. 


61 


S. 82. 15 W. 


56 


S. ai. 30 W. 


1 


8. 9. W. 


a'i. 

it 


N. 76. oW. 


38 


Acrdfs In- 


f 69,67 


a tf. OE. 


S. 4». 5 W. 


xoa 


dian Ki- 


3. %y W. 


S. 27. W. 


57 


▼cr. 


3 


S. ai. 30 E. 


40 


S. 64. W. 


33 


S. 65* W. 


ni 


S. 40. E. 


57 


S. 44. w. 


46 


S. 64. W. 


78 


S. 18. E. 


a6 


S. ». W. 


45 


1 S. 70. W. 
N. 80. W. 


76 


S. la. £. 


78 


S. 10. W. 


138 


, 5» 


s. 40. w: 


t 


S. 30. 30 w. 


ai6 


s. %S' 30 w. 


4» 


S. la 50 w. 


. S. 18. 40 w. 


76 


R 76. oW. 


6^ 


S. 13. fi. 

s. A \lr. 


56 


S. a?. W. 
Soutk. . . 


104 


S. 86. W. 


70 


' 70 


55 


S. 65; W. 


66 


& x6. xo £. 


48 


S. 8. W. 


96 


S. a4, W. 


56 


8: 6. 1. 


a6* 


S. 19. 5 W. 


56 


8. x8. 45 W. 


73 


8. 8f. oW. 


59 


S, a6. W. 


80 


S. la. E. 


^4 


& aa. £. 


4I 


S. 47. 30 W. 


159 


S. 6. £. 


48 


8. ft. W. 


%0' 


S. 8. W. 


»70 


S. XI. £. 


174 


8. 4a. £. 


4» 


S* »9. W. 

<S; XI. ao E. 


a; 


S. 6. S. 
8. xa W. 


I^ 


8. aa. E. 
8^48. PW. 


It 


S. a5, E. 


44 


8. XX. £, 
' 8. ^ OH. 


. xra 


8. 14. E. 


:i 


S. 18. 30 E. 


58 


' if 


8: ift B. 


< S^ 4t. 30 £. 


|00 


f. I9» W. 


x6 


a la. 30 £. 


s^ 


S. 30. 5 E. 


45 


8. 13: W. 


1^ 


8. 4^ fi. 


s 


S. 40. i E. 


76 


Bii^ m^. 


46 


8. 40* O'E. 


S, i8. E. 


44 


8. 504 £, 


':i 


8. 14. £. 


xxo 


8. 10. W. 


S. 61. £. 


80uth . . 


3< 


S. 18J E. 


4» 


8. 10. £. 


36 


8. 40. S. 


u 


' S. la. E. 


.s 


8. ai. 30 W. 


no 


8. 14. E. 


%% 


S. 14. £. 


8. la W. 


56 


8. aa. W. 


%7 


S. 10. E. 


44 


S. 8. 30 E. 


55 


Here die Unefrotft Vcn^ 


S. 5. 30 E. 


56 


S. a7. 30 E. 


34 


wick'i file to the Middle 


S. ai. £. 


60 


8. la. E^ 


38 


Point W4t interiede^ tt 


S. 41. W. 


6a 


8. la W. 


30 


9 mikt 86 perches, ffom 


8. ai. W. 


40 


S. a8. W. 


30 


the ftone in Fenwick*t 


S. 5. w. 


x8 


S. 38. W. 


7^ 


Ifle. 



The needle, with which thefe coorfes were taken, heinr comptred with our meridian line, 
and alio with the Pror. W. line, wit found to hsre 3^. sy- ^sriatim W. which was alkiwod 
for in reducing the work. 

Hence, from the above work, wc get the ohkr^^orf 
near Lewe8town» 

Weil of the Stone on Fenwick'slfle 1805,5 perches,«5 miles a95,5 perches. 
Eaft of the middle point, • - 9286,3 perches, 1*129 "^^ 6,3 perches. 
Northofthe middle Point, - • 7007,5 pcrches,»i9 miles 4,3 perches. 
The larittidc of the middle point is • • • 38^.2^.34^ 

UlciBm Is the latitude of the ohienratorx 38. 46. 38,3 

- Thus 
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Thus the latitude of the obfervatory was fixed, and fo 
would its longitude have been fixed by the above work 
alfp, if we had known either the longitude of the middle 
point, or of the ftone on Fenwick^s Ifle. But this not 
appearing from any part of the work of MeiTrs. Mafon 
and Dixon, left among their public papers in this province, 
the American Philofophical Society ordered us in the 5th 
Month, (May,) 17709 to take the courfes and diftances 
from New-Caftle Court-Houfe, to the obfervatory in the 
State-Hcmfe fquare, by which means the middle point, 
and confequently our obfervatory at Lewes might be con- 
neded with the Philadelphia and Norriton obfcrvatories, 
and fo the longitude of the two latter being known, the 
longitude of the former would be known alfo. Our work 
is as follows* 



CoVKttii. 


I>iiUncc 


Courfes. | 


Perches. 


Courfes. | 


I'erches. 


Bectmttchecfla- 


in 


w. 43. 


30 E. 


^ll 


N. ^9. 


o£. 


189 


UrofNewcaiUe 


pcrchca. 


N. 45. 


15 E. 


168 


N. 57. 


oE. 


Z16 


Court-Houfc. 




N. 5a. 


30 B. 


^ i 


N. 3r. 

N. 58. 

N. 47. 


40 E. 


438 






N. 60, 


*o Jt. 
»o E. 


43» 


pE. 
3'5E. 


406 
110 


N. 39^ o'Vr. 


BfS* 


N. 3;t. 40 E. 


40 


N. 6>. 


5E. 


42 


K. It. 


40 I. 


66 


N. 4». 00 £• 


^ 


N. 69. 


oE. 


z88 


N. 55. 


15 E. 


4» 


• N. 6. j^o B. 


K. 71- 


oE. 


135 


a. y. 

N. 83. 


floB. 


38 


.^. X. 50 w. 


153 


N. 45. 
K. 58. 


E. 


X05 


50 E. 


37 


N. 19. E. 


l^ 


E. 


lift 


S. 70, 


40 E. 


16% 


N. 16. SO E. 


N. 67. 


45 E. 


"3 


N. 73. 


30 £. 


45 


N. 1%. 30 E- 


66 


N. 49. 


E. 


105 


Ms- 


30 E. 


790 


W. 7. E. 


>9» 


N. 74. 


pE. 


140 


8. S8. 


15 E. 


100 


N. 41- E. 


56 


N. ^4. 


oE. 


76 


5- 2'- 


50 E. 


X89 


N. 19- W- 


SO,** 


N. 59. 


.6 E. 


*^; 


8. S7. 


oB. 


104 


North. - - 


89 


N. 73. 
N. 58. 


15 E. 


148 


N. 55. 


E. 


43» 


N. 1. W. 


181 


30 E. 


93 


8. 77. 


40 E. 3»5,8 


N. 7. E. 


S6 


N. a6. 


30 w. 


3? 


South. 


. . 18 


N. 3i. E. 


40 


N. 56. 


30 E. 


13<i 
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N.B. Thevari«tiDo«fthe needle by which thefe courfet were td^n wm 3^* 15' Weft, which 
was allowed for in reducing the work 

Thus by the aJboYe work we get- 
lJcw-C^ecourt-houfeweftoTPhihwlelphit obfervatory - - 
Middle point of PcninfuU weft of New-Ca(Ue court- bouie 

Their fum gives the middle point weft of Philadelphiii obfervatory 
But (p. 86. ) the middle point is weft of the Lewes obfervatory 

Their difference gives the Lewes obfervatory eaft of the Philadelphia obfervatory 6a,6 

W» difference of iixty-two perchesdoesnot give quite a fecond of time difference of lon^de. 

And 
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And as, botKby the Philadelphia and Nomtfin obfervadons, the longitade of the Philadel 
pWaobfcrvatory, wcftof Gre«fnwrich, !• • . •• jh. cf» 35'' 

The longitude of Lewis obfcrvatory Weft of Greenwich" is in time 5« o. 34 

Or, in degrees and parts of the equator the longitude of Lewis obferva* 

tory wddofGreenwichis . . • • 75O. %J yfi 

And its latitude as above - . • - 38. 45. 38,3 North. 

For the advanta^^e of navigation, we alfo took the conrtes and diftances from our obierratorr 
to the Provincial light-koufc near the Gape; and on reducing the work, wo find the light^hOuife 
uorth of our obfervatory 182,83 perches»sBi9'',8; and tail of the fame 944 perche8s=3'. i6'',8. 
—Whence 

The latitude of the light-houfe, is .- - 3^*. 4/. 8",! North. 

Andit»longitude,wdl of Greenwich' - - 75. 5. I3,t- 

I now proceed to give an aceounl of the remainder of 
our obfervatrons. The 2d of the month we had feveral 
good correfponding ahitudes of the Sun for fetting our 
time-piece. 

The 3d being the tranfit-day, was as fine in every re- 
Ipedt for our obfervation, as we could defire; the air calm j 
and not a cloud in view. We had 2 feries of good corref- 
ponding altitudes of the Sun, taken in {ieafbn, not to in*- 
ternipt the obfervation of the tranfit. 

About 1 2 o^clock w€ direded our telefcopes to the Sun, 
determined to keep it conftantly in the field, till the con-^ 
tads (hould be pau ; and in the mean time we fet our boys^ 
(whom we had tutored for that purpofe) to count the fe- 
conds by the clock, each boy counting one minute alter- 
nately, lead they (hould be wearied, and not perform it 
with fufficient exadnefs; During the whole a perfon vva^ 
ftanding by to overlook them, c^ling out each minute a» 
it elapfed, and noting it down. 

We had agreed with each other to attend to cfur tele- 
fcopes one minute by turns, until about 7 or 8 minutes 
before the expefted time, lead by too fteady attention, we 
fhould impair our fight, and difable ourfelves from dif- 
cerning the conta<a clearly* I had left my telefcope the 
minute preceding the contact, intending to apply myfelf 
fteadily to it before the minute was fully elapfed; and not 
to quit it again until the contaft occurred* When the 
48th fecond was called, I applied myfelf to the telefcope^ 
and by the time three feconds more were etapfed, I per- 
ceived on that part of the Sun's limb, where 1 had expeded 

the 
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the coQtad to take place, a fmall impreffion, which prov- 
ed to be the limb of Venus in contad with the Sun. All 
the limb of the Sucr which, appeared at that time in the 
field of the telefcope had a fmalVundulatory motion, which 
I apprehended was occafioned by the afcent of denfe va- 
pours at this place (being near the fea). On the firft ap- 
pearance of Venus, it was like one of thefe fmall waves 
on the limb of the Sun, enlarged in fo fmall a proportion, 
that I remained doubtful for feveral fecondsj whether it 
was any thing befides. It continued making a deeper im- 
preffion with that* tremulous motion for about lo feconds, 
when the tremor difappeared where Venus was in contad,. 
and the indenture became truly circular with an even ter-- 
mination* 

My abfence from my telefcope, juft before the contad 
occurred, deprived me of the opportunity of judging 
whether there was. any appearance of an atmofphere pre- 
ceding the weftern limb of Venus as it came in contact; 
but when Venus had entered near one half her diameter 
on the difk. of the Sun, my companion and I both faw a^ 
luminous crefcent, which enlightened that part of Venus^s 
circumference which was oflF the Sun, fo that the whole ^ 
of her circumference was vifible;-but it did not continue 
fo, until the firft internal contad took place. 

At the time of the interiial contadl, agreeable t6 what 
was noted by fome of the obfervers at the tranfit 1761;. 
«* the eaftern limb of Venus feemed to be united to the 
limb of the Sun by a black protuberance or ligament,, 
which was not broke by the entrance of the thread of 
light,*' until 4feconds after the regular circumference of 
Venus feemed to coincide with the Sun's. 

For thia obfervation I ufed a refleding telefcope, mag- 
nifying about 150 times, which was in exceeding good or- 
der at the time, and defined the limb of the Sun, andfpots 
on its diflc, very nicely. I had applied a polar axis to it, 
and had altered the rack work, by which I could keep the- 
fame part of the limb in the field with eafe. 

My 
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My companion Joel Bailey was not fo well provided 
with a telefcope. He had one of DoUond^s double objefi 
lens refrafting glafles of about four and an half feet length. 
This, with a ball and focket, was fixed to a po(l> which 
made it very convenient for obfervation. Thus furniftied 
we found the contads take place as follows. 

Joel Bailey*s external contadl was loft by an accident, but 
feen by him after it had taken place, at 2*. 14' . 30'' ap. t. 

The internal contadl, by do. 

External contadl, as feen by Owen 
Biddle, - . . 

The internal contadt by do. 

Thefe obfervations are reduced to appar. time. And it 
muft be noted, that the time of the internal contadt, as 
given by Owen Biddle, is 4 feconds before the thread of 
light had broke the dark ligament by which Venus*s limb 
was united to the limb of the Sun, that being the time he 
eftimated the two limbs to be in contadt. Alfo, that as the 
external contadt occurred fpeedily after he went to his te- 
lefcope, he will not prefume to affert that he has the time to 
a fingle fecond, yet he conceives he has given the exadl 
time of that contadt, as he is not fenfible of any error 
therein. 

The foregoing being an exadi diary of our tranfadUons, 
we fubmit the fame to the fociety, and hope for their ap- 
probation. OWEN BIDDLE. 

p. S, Since the foregoing wai drawn up, 1 received from Dr. Smith the following note ; 
which eivet me pleafiire to find (6 little diflerence between the reltih of Charlet Muoq and 
Jeremiui Dizon't mcafurcmcnt and our own. 
Drar Sir, 

SINCE xou finilhed your mearuremcm from Newcaftle Court^Houfe to the Phibulelphia 
•bfcrvatory in the Statc-Hoiife Square, the 58th volume of PhilofophicalTranfadions hat come 
to hand, containing the whole work of Mefln. Mafon and Diion in raeafuring a^^r^f/'i^/r. 
ttufe; and it it with great pleafure I find, that the longitude of the middle point oTthe penis* 
fula (and oonfeoucntiy of your obficrvatory at Lewci) in refpeA to PhiUdebbia, will come out 
fimoit entirely tV fame from their work at from yourt, although obtained by diffef-rt routx*. 

LONorruca 

•^Thc refult by Mr. Biddle't root it got, by going from the State*Ho«fe obfervatory 10 
^lewcaiUe Court-Houie, agreeable to bitmeatorement; thence by the ram. radiut and tan* 
■gent line to the middle point. The refult by MciTrt. Mafon and Dison'« work is got. by be- 
Minisg at the fouth point of the city of Philadelphia, (or the place of their obfervatory,) on 
3ic north Cdcof Ccdar-ftrect, bctv.em Front-ftrecctand Delaware; tbcnceto their obfervatory in 
the Forkt of Brandywinc, which ia .^t mijei Weft, an4 10"^ South of the foothermoft point 
of the city; thence hj the other lines of btitodc and departure, wherewith thf-y eonneA the 
ob^-rvatory in the Fork* of IV ndy wine, with the middle point of the Peninfula. See their 
work in the volume of TraniadioQs, quoted above. 
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LONGrrUDE c/ tb* MidiU P§imt, and of the Lrwet Obfervatory Weft oftbt Philadei^bta Olfir^ 
tary^ mgreesbU ttithe lines *fMi^, Mafon tfW Dixon. 

Obfemtoiy ib the Forica of BrandTWioe Weft of the South point of the city rail. ch. lin. 

of Philaddphia, 31. 00. CX3 

Middle point of the PeninTuk £«ft of ohicrVitoryintheFociiy a* 5* 49 

The diffl gives the middle point of Peninfhla W. of S. point of Philadefphia, %Z, 74. 51 
Bbt & point of Philadelphia is £.• of observatory in State-Huufe S(|uare, o. a8. 75 

The dJff, gives thewidMRr totnt of Peninfula Weft of State-Houfc obfenraf orr, %2. 45. 76 
But by your work the middle point is W. of the Lewes obf. 9286,3 pcrches,n>a9. i. 57 

The difference gives Lewes obfervatory £aft of the Sute-Houfe obfervatory, 

from Mafon and Dizon*s lines, O. 35. Si. 

Bvt by your nteafure to NewcAiUe the Lewes obfcrvmtory was £aft ol the 
Statc-Houfe obfcrvatory 62,6 perches,sa o. 15. 65 

So that Mafon and Dixon's Hnes give your obfervatory nwre Xaft than your 
own work, only O. at>. x6 

Thus, by their work, we get your obfervatory not (mite V, and by your own not quite i" 
Eaft of the oblervatory in the State-Houfe Square. Wnercfore 1" hc'mg taken as a mtun, and 
applied to5h. o^. 3j" the longitude of the Sute-Houfe obfervatory Weft of Oreenvnch; the 
longitude of the Lewes obfervatorv may be well depended on as ftated from your own work^. 
to be in time Weft of Greenwich, S"* ©'• 34"' 

N. B, Aft Britifii mariners generallytake their deputure from the Land*s end of England, 
as by Mr. 3nidlcy*$ obfervations of the late tranfit of Venus, the longitude of the Lizard Point 
is DOW determined to be 5*. 15' W. of Greenwich, if that be fubtraded from 75^' 5'. I3">»> 
it will give the longitude of the Provincial Light-Houfe near the Capes W. of Lizard Point, 

If you think the above can be of any ufe, yon may add it to the end of your account. I 
think there is no miftake in bringing out the different refults; but if I can find leifure I will re^ 
f xunine the wnrk before the ih^ i» flrudL off. I am, with ^reat itgard, your's. Sec. 

Pbilad, Juh 23> 1770. WILLIAM SMITH. 

l^o^Mr. Owt*i-Bn)i>i'i. 

An AbJiraSi of Mr. BENJAMIN WEST*/ Account of 
the tranfit of Venus ^ as obferued at Providence, inNcw^ 
England^ June 3 J, 1769* 

AS it appears hy fume Utters rftbe astronomer royal^ which hav^ 
been communicated to this Society ^ that moft of the Northern 
0bfervers^ both in Ruffia and Sweden^ ivere greatly difappointed^ hy 
the unfavourable Jlate of the weather^ in their noble and public fpirited 
endeavours to ^bferve the late tranfit ; the American obfervations have 
become of the greater importance^ in order to a comparifon with thoft 
of Greenwich^ and therefore the Society think it very material to pre^ 
ferve in their tranfaSlions^ fuch of the obfervations made on this conti^ 
nent as they have been favoured with. The account of the Providence 
obfervations f drawn up by Mr. West, was tranfmitted by Mr. 
Joseph Drown, and being laid before the Society by Dr. SuiTBf 
the following abftra& thereof was ordered to bepublijbedat a meetings 
May iZth, 1770. 

WHEN 
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"TXT H E N it became more generally known that 
W there would be a tranfit of Venus in 1769, and 
the advantages which were like to accrue to aftronomy, 
and confequentLy to navigation and chronology, from pro- 
per obfervations of it, Mr. Joseph Brown*, a very re- 
fpedable merchant of Providence, being very defirous, if 
poflible, to obtain an obfervation of it, was pleafed to ad- 
vife with me, concerning an apparatus fuitable for fuch 
an obfervation, and to know if we fhould be able to obferve 
the tranfit with the neceflary precifion for anfwering the 
important defign ? My anfwer gave him fo much fatisfac- 
tion in the matter, that he immediately fent his orders to 
his correfpondent in London, to procure the inftruments. 
His orders were accordingly executed with fidelity and 
difpatch; and the inftruments arrived in Providence about 
one month before the tranfit. Our apparatus was made 
by Melfieurs Watkins and Smith, London; it confifted of 
a three feet reflecting telefcope, with horizontal and ver* 
tical wires for taking difi^erences of altitude and azimuths, 
adjufted with fpirit*levels at right angles, and a divided 
arch for taking altitudes; a curious heliofcope^ together 
with a micrometer of a new and elegant conftrudtion, witlv 
rack motions^ and fitted to the telefcope. Befides the be- 
fore mentioned inftruments, we had a fextant belonging 
to the government, made in Newport, by Mr. Benjamin 
King, under the direftion of Jofeph Harrifon, Efq. now 
colleSor of his Majefty's Cuftoms for the port of Bofton; 
its limb was divided to five miles, and by a vernier index 
to five fecondsf. We had two good clocks, one of which 
ivas made in Providence, by Mr. Edward Spalding." 

was 

• Reading Mr. Winthrop't account of the tranfit io 1 7^1. wa« what firft occafioned Nfr. 
BROWN to fend for a teleicoptf, fitted in the manner Mr. Winthrop there defcrihec; after- 
wards, uking notice of the appUcattpq of the American Philofophical Society to the Aflembly 
of Pennfylvania, for an apparatus for obfcrving the tranfit of Venus, he found the orders he 
had fent were incomplete : He theniidvifed wiu the author, at mentioned above, and there* 
upon ordered a micrometer to be added.^—*Mr. Brown's expence, in this laudable underuk- 
ing, was little lefs than one hundred pounds fterliug, befides near a month's time of himfelf 
gndfervants, in making the neceffurj previons expi^imen^ and preparations. 

+ And here we muft not forget the Hon. Abraham Redwood, Elo- of Newport, who, in 
order that Newport aud Providence might both be fupplied with a fextant, for thh fingolar 
oecafion, ordered one made at his own coft, for the ufe of the Rcvd. Dr. Stiles. I am fenifible 
Mr. Rcdwt>od, for fo public fpirited an adion, will receive the thanks of every well*wi(her 
to fcience. 
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^< We bad nothing to learn refpe^ing the apparatus^ 
excepting oar new catadioptric micrometer, which, I have 
lately learned, 18 of Dollond's conftrudion; not having any 
author by us, from which we could get the ufe of that 
(nirious inftrument, we were obliged to have recourfe to 
experimefvts. When the micrometer was fixed upon the 
tclefcope, it was found by trial, that objefks could not be 
feen with the fkme focal diftance as when it was off, and 
we were obliged to fcrew up the fmall fpeculum nearer to 
the eye; for which there is an optical reafon. From 
^whence it was concltided, that objeds fhould always be ot>- 
fervcd in the mod diftind point of view, the fame with 
the micrometer on, as when it was off. The next thing 
to be done was to find the apparent diameter 6f an objeft 
(or the angle fubtended at the eye by two objeds) by this 
inftrument. In order to this, we ftretched a cord, as 
ilraight as poflible, one thoufand feet in length; which 
was meafured feveral times over, in order to avoid miftake. 
At the end of the cord was fet two circular objects, made 
of white paper, in a line perpendicular to the cord, and ex- 
z€t\y ten feet apart; ftanding at the other end of the cord, 
and by opening the micrometer, we could bring the two 
images into an exa£k coincidence, or could make one of 
the images appear like two, and by bringing their limbs 
into contad, the diftance of their centers was (hewn on the 
fcale, to the five hundredth part of an inch. Now from the 
rules of trigonometry, the angular diftance of the two ob- 
jeds was 34'. 22^,58; from thence it was known, how 
many inches and parts of an inch were anfwerable to that 
angle. Thefe experiments were repeated every fair day 
(for no other was fuitable for thefe obfervations) till we 
could many times going find the diameter of a body to a 
fccond of a degree. From thefe obfervations we were en- 
abled to make a table for the micrometer, as far as the 
fcale extended. Thefe experiments were carried yet far- 
ther; for, by looking at two bodies whofe diftance from 
each other was known, we could tell their diftance from the 
Vol. I. N place 
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place of obfervation> ta a critical exa^nefs; and this wa» 
proved by accurate menfuration. Thefe were certainly very 
diverting experiments to an inquifitive mind ! The gen- 
tlemen who aflifted us through thefe experiments, and like- 
wife in the reft of our work, were the Hon. Stephen 
Hopkins^ Efq. Mr. Mofea Brown, Eh-. Jabez Bowen^ Jo- 
feph Nafli, Efq. and Capt. John Burroughs 

" The regulation of our clocks, being of the utmoft 
confequence in this affair, was what next commanded our 
attention. In this part of the work we endeavoured to 
arrive at as great a degree of certainty as the nature of the 
cafe would admit — Several workmen were employed in 
laying a platform of feafoned pine plank, as fmooth and le*- 
vel as art could make it: This was fecured from rain, 
or other moifture> that it might not warp when expofed to 
the Sun. We examined this platform three times a day' 
(when the weather would admit of it) with a very long^ 
leveL On the fouth fide of the platform, and exadly per- 
pendicular to it, we eredied a ftilc ten feet high; this was 
likewife examined three times a day. We next perfor- 
ated a piece of board, into which was; fixed the glais of a 
fcioptric ball, fo that the center of theglafs Was exadly in 
the center of the perforation j this board was fo cut, and 
let in at the top of the ftile, that it turned upon an axia> 
in fuch a manner, that the center c^ the glafs did not alter 
its pofition. The Sun^s rays were tranfmitted through 
the lens^ upon the platfprm, where they were formed into 
a bright fpot, and very diftindly defined. From, the cen- 
ter of the lens was let fall a perpendicular upon the jdat- 
form J from that point, as a center, was drawn a great 
number of concentric circles, for taking correfpondent 
ihades, in order to trace a meridian line; and> as our 
wifhea would have it, the weather proved favorable for 
this work. When the line was drawn*, I found from cal- 
culation, it declined ^" in time, eaft of the true meridian ; 

this 

^ The magnetic needle, being phced on his exad meridian Iine» was found to di£&i frank 
iid^iweibirard. 
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this error arofe from the incrcafe of the Sun's declination, 
between the times of forenoon and afternoon ihades; this 
imall equation of 3'' was allowed for in regulating the 
clocks. 

" As we were willing to have every corroborating cir- 
cumftance to prove our work, we made ufe of the method 
of correfponding altitudes of the Sun, forenoon and after- 
noon. The fextant and refledior were both employed in 
tSiis bufineis for feveral days preceding the tranfit (and the 
day following) in order to afcertain the going of the clocks. 
In the laft method (as in that of correfponding fliades) the 
equation of time, anlwerable to the increafe of declination, 
ought l^ no means to be negleded. The whole procefs 
was conduded with the utmoft caution, that no errors 
might eicape our notice. We found upon the whole, a 
furprifing agreement in thefe two methods of regulating 
clocks; they were feldom found to differ a fmgle fecond. 

^< Being in this readinefs, the morning of the third of 
June was uihered in with that fereiiity the bufmefs of the 
day required; all was calm, and not a cloud to be feen. 
The gentlemen concerned in the bufinefs convened very 
early at the place of obfenration, to fee that every thing 
was in order; and at the fight of fuch a morning, the 
gladnefs of their hearts was vifibly exprefledf by the plea- 
fureof their countenance. 

<< At noon we examined the going of the clocks, as 
the Sun pafTed the meridian, and found them very regular. 
. ^ We began to look for the firft contad of Venus with 
the Sun, at lead 15 minutes before the time given by cal- 
culation, to get as early a fight of it as poflible. Venus 
was firft perceived, by making a dent upon the fuperior 
limb of the Sun, at 2^' 29' . 43''. P. M. apparent time. 
But, as it is likely the exterior contadls will be given dif- 
ferent, by different obfervers, they can be of but Tittle con- 
fequence in this affair. The greatefl: attention was given 
to the interior contaft; this was at a^ 46'. j^.'' apparent 

time*. 
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time** From x mean of a number of good obfervatkms^ 
the apparent diameter of the Sun was 31'. 4o%66, and 
that of Venus 58^,66;. though I could not make it mjfielf 
more than ^8"j which was the fame we found it about a 
fortnight before the tranfit^ The proportion of their dia- 
meters was nearly as i to 33, The neareft approach of 
iheir centers, at the middle of the tranfit, was taken widi 
the micrometer, and found to be id . ^"^ 

^^ The proportion of the diftances of the Sun and 
Venus from the earth, at that time, was as 395143. to i ; 
then (allowing the Sun's parallax at his mean diftance to 
be 8'\68 the fame it was found the 6th of June, ij6h) tbe 
parallax of Venus was 3o'',04; the difference of their 
parallaxes 21^^49 is the parallax of Venus from the Sun. 
The angle between the vifible way oi Venus and tiie eclip^ 
tic, 8^. 34^ i/'; and the angle made l^ the axis of t^ 
ecliptic and equator, 7*. s'^j"; their fumy 15*. 37^ 24'', 
was the angle between the axis of the vifible way of Venus, 
and the Earth's axis. The tranfit tine, fpom total ingreis 
to the middle of the tranik fmeafored in time bf the vi^ 
fible motion of Venus) was a^ 55'. 36''; but Venus was 
more accelerated in her orbit (by parallax in longitude) at 
the middle of the tranfit, than at total ingrefe; this dif« 
fcrcnce of accdenviion was i ' • 33'' ; therefore from the to* 
tal ingrefs to the middle of the tranfit was a^ 54^ 3^. 

Thence I conclude, that the- 
f Firft contadJ: was at - • - 2*^ 

But feen by us, as abore, at 2. 29. 43 ^ ap. time« 

Interior contadl, • - 2. ' 

Middle of the tranfit, - • 5* , 

** Venus^s 

* At the momcM of isterior contaA, the SvnS altitude was takes with the (extant, br 
Mr. Mofes Brown, and by the flJIe by Captain John Burrough ; and both gave the time with 
the clo<k9 widiin two feconds. The toul ingrcis waa not io inftantaneAua as I did expe^ h 
would be, but the bright cufps of the Sun, as they encompaffed Venus, were much more ob- 
tufe, and there feemed to be a faint jundton of their limbs for at leaft 4 feconds; the moment 
this penumbral ligament broke, I proclaimed the time ; at firfl I iiifpcSed the telefcope was 
Bot adjuftcd to a proper focus; hut afterwards, by looking at the folar fpots, &c. 1 was con- 
vinced of the contrary. During the time we fjiw Venus upon the Son, &e u^ieared to be 
furrounded by a ring of a yellowifh colour; iti width was about one tenth of the diameter of 
Vcnns. We faw nothing that might be uken for a Satellite. 

f When I calculated tlus tranfit, I fuppofed the longitude of our place to be much leis than 




we have fince found it by obfcrvation. By corroding that error, the error in calculatiMi will 
appear to be inconlidcrable. 
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^* Vcnus's pataltax in longitude; at the middle of the 
fnmfit, was i8^S7; this wae paffed over by Venue's vi(ibk 
motion in 4'. 44''; fo tlmt the middle of the tranfit) as^ 
feen from the centw of the earthy was at 5^ 43^ . 6" mcaa> 
time. The true conjunftion was 23' 21^' before the* 
middle of the tranfit, as feen from the earth's center; con- 
fequently the true conjundlion was at 5^- 19'* 45''$ mean- 
time. At which timC) the place of the Sun and planet 
was Gemini 13^. 27'. 3''; and the geocentric latitude of 
Venus ro' 19^,8 north. But her heliocentric latitude was- 
4' . &'j J I ; and by the rules of fpherical trigonometry, the 
afcending node of Venus was 1^. 9'. 23^,5 in confequence^ 
of the Sun, or in Gemini 14^. 36'. 2&\s* 

" From the foregoing calculation it appears, that the* 
mean motion of Venus is 37^ forward of what it (lands* 
in'Dr. HaHey's tables, and her afcending node 2'. 41''. 

" It is probable Dr. Halley's folar numbers ne^d fome 
correftion Hkewife; the following may not be far from 
truth, viz; add to Dr. Haillcy's mean motion of the Sun,. 
fot any year of the chriftian «ra, 25^^ and to the apogee 
& . r8" ; for each century after 1700 add 14^^666 to the 
mean motion, and to the apogee 3'. 53" ;. then by ma-^ 
fcingtifeof the Parifian* equation of the Sun's center, bis 
place may be had within a fmall matter of truth. 

"' By taking the mean of a number of observations, the 
latitude of otu- obfervatory was found to be 4l^ 50'. 41" 
northf. The longiti>de was obtained by obferving the 
emerfions of Jupiter's fatellitesj compared with the correC- 
ponding obfervations made at Cambridge, in New-Eng- 
land, by Mr* Winthrop, which he was fo kind as to fa« 

vour 

* Acconitii: to the PfltrifiKD h^Mjthdii, the cccentrity of the eaith*t orb is i68a{»srtt» of 
which the mesm diftance of the earth from the Sun is 100,000. 

f Tht latitude of the place hetM: of gr^at confequence, and the feztant and ftile not giviog 
it exaAly alike, the pcrlcvering Mr. Brown contrxrcd to make ufe of the micrometer aa alen9, 
which he placed on his houfc, twenty fevcn feet high, and cxadly perpendicular to a center 
an a horizofital platform below, on which was drawn a meridian hne; the Sun's image on 
this platform was feen to move very fenfibly. By this the latitude was finally detemuned. 
The Su^*s meridian altitade, briDff tiken for fet end days by this long (Hie, the latitudes thentq 
found did not differ from each ouer more than 15 feconds. At the time this was done, we 
had feen no account that a glais had been nuuie ufe of, as here defcribed ; but fince this went 
to the preft, ve learn from Dr. Long*! aftronomy, that he found the latitude of Cambridge, in 
England, by the hme method. 
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voUr U6 with; and for which we return him our fincerc 
thanka. Providence was found to be 1 6' in loqgitude 
w^ftfrom Cambridge. Mr. Winthrop has hitherto found 
the longitude of Cambridge to be 71^ weft from the royal 
obfervatory at Greeawich; fo that the longitude of Provi« 
dence is about 71^ 16' from the royal obfervatory* 

^^ I ihall now give the reader a fhort account of the parallax 
herein mention^, and how the planets are afFe^ed thereby. 

^^ The horizontal parallax of the Sun is that angle at 
the Sun's center, which is included between two lines fup* 
pofed to be drawn, one from the Sun's center to the cen* 
ter of the earth, the other from the Sun's center to the furface 
of the earth. Or, in other words, it is the angle, under which 
thefemidiameter of the earth would appear to an eye, at the 
center of the Sun. The way that parallax afFeds the Sun 
and planets is, it makes them appear below theix true pla<- 
^s in the heavens, except they be in the zenith of the ob« 
ferver; in that cafe parallax hath no effed at all; and the 
reafoxi is, becaufe the obferver is in that right line which 
joins the centers of the earth and planet. Parallax may af- 
led the planets places feveral ways; asif theobferver fhould 
view the planet upon a vertical, cutting the ecliptic at right 
angles; in this cafe, parallax will afFedt its place in refpedto 
latitude only ; but if the obferver be fituated in the plane of 
the ecliptic, it will then alter its place, inrefpedtto longitude 
only ; and if the planet be viewed in an oblique poHtion, with 
refped to the ecliptic, parallax will affed its place both 
in longitude and latitude. The horizontal parallaxes of the 
planets are to each other in a reciprocal proportion to their 
diflances; that is, the planets which are neareft have the 
greateft parallax, andthofe which are moft remote, theleaft. 
Thence it follows, if two planets are viewed together, that 
which is neareft will appear juft fo much below the other, 
as what the difference of their parallaxes is. The nearer a 
planet is to the horizon of the obferver, the greater is its 
parallax, and in the horizon it is the greateft poffible; and 
is then called the horizontal parallax. 

** Hence 
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** Hence comes the method of invefHgating the Sun's 
parallax^ from obfervations of Venus on his difk. At the 
lime of the tranflt» the third day of June, Venus was much 
nearer to the earth than the Sun was, and, of confeqjuence, 
was much more afFeded by parallax. This^ effedt was pro- 
duced in a twofold manner, in refpedt to us in the nor- 
thern regions of our earth, Firft, Venus was depreffed 
upon the Sun, by parallax in longitude, bringing her to a 
conjunction with the Sun fooner to our point of view, than 
to a fpe^ator at the center of the earth. In the fecond 
place, fhe was carried nearer to the center of the Sun, by 
parallax in latitude, thereby lengthening the tranfit^ine; 
both which eflPeds confpired to accelerate the time of firft 
interior contact. Now to an obferver in Great-Britain, 
parallax had a ftill greater eflFeft, by what is faid before : 
That is, feme minutes pafled after the contad was formed 
to the obferver there, before it was feen by us. Now the 
difference of longitude, between the two places of obfer- 
vation, being accurately known, the effeft of parallax, 
between the two places, is like wife known ; for the dif- 
ference of longitude, by thefe obfervations, will be con-* 
fiderably. lefs than the true difference., 

" The method of calculating the Siin's parallax, from 
thefe obfervationsr is by trial; the parallax will be fup- 
pofed of that quantity, which the obfervations found it in. 
1 761 ; hence the total effect of parallax, at each place of 
obfervation, muft be computed; and if it fhould be the 
fame as given by obfervation, it will prove the afTump^ 
tion tobejuft; but if, by obfervation, it fhould be greater 
or lefs than by calculation, the Sun*s parallax will turn- 
out to be greater or lefs in the fame proportioui — When 
the Sun's parallax is known, the diflance of the earth, 
and of all the planets, from the Sun, will be known Jikcr- 
wife.'* 
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OBSERVATIONS of the Transit of VENUS 
over the SUN, and the Eclipsr of /AeSUN, on 
June 3^/, 1769, made at theKoYAL observatory, 
Greenwich. By the Revd. NEVIL MASKELYNE, 
B. D. F. R. S. and Aftronomcr Royal. 

Communicated to the Society by Dr. Smith, and ordered t^ 
fuhUJhed at a meetings May iBthj lyjo* 

TH E weather, which had been cloudy or rainy here, 
with a fouth wind, for the greateft part of the day, 
tegan to clear up at four o'clock in the afternoon, the 
wind having returned to the weft, the feme quarter in 
which it had been the afternoon before, which was re- 
markably fine and ferene, though it changed early in the 
morning preceding the tranfit. Towards the approach of 
Venus's ingrefs on the Sun, the fky was become again 
very ferene, and fo continued all the evening, which af- 
forded as favourable an obfervation of the tranfit here as 
<:ould well be expeded, confidering that the Sun was 
only y^. 3' high at the external, and 4®- 33' at the inter- 
nal contaft, I obferved the external contafl: of Venus at 
7\ 10^.58'' apparent time, with an uncertainty feemingly 
not exceeding 5''; and the internal contaft, by which I 
mean the completion of the thread of light between the 
circumferences of the Sun and Venus, at y^- 29'. 23'' ap- 
parent time, with a feeming uncertainty of only 3'' ; for 
fo long was the thread of light in forming, or the Sun*s 
light in flowing round and filling up that part of his cir- 
cumference, which was obfcured by Venus's exterior limb. 
Neverthelefs, I would not hence infer, that obfervations 
made by aftronomers in diftant places fhould agree together 
within fuch narrow limits; for I know they will not even 
in the fame place, and that a difference in the ikill or 
judgment of the obfervers, in the telefcopes, and perhaps 
in fome other little circumftances, not cafily diftinguifhed, 
may produce much greater difagreements, efpccially if the 
Sun be low, as It was here; in like manner as in ob- 

ferving 
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ferving the eelipfes of Jupiter's fatelliteS) the immerfioa 
or etnerflon (hall often fecm inftantaneous, or nearly fo, 
equally to two obfervers in diftant placesi and yet the ab- 
folute times of the obferrations may differ a minute of time 
or more from each other, owing to the difference of tele- 
icopes, weather, or other circumftances. Indeed, in the 
prefent <:aie, the limit of diflFerences is certainly much nar- 
rower; but what it is I fliall not at prefent venture to fug- 
geft, as that may better be done, when all the obfer- 
vations that fliall have been made of the tranfit are col- 
IcQcd together. The telefcope which I ufed, was an ex- 
cellent reflecting one of two feet focus, made by the late 
ingenious Mr. Short, and is the fame with which the laft 
tranfit was obferved here by Mr. Charles Green. I applied 
the magnifying power of 140 times, and ufed fm caked 
glafles 10 defend the fight, which are much preferable to 
black or red glafles, as fhewing the objeds more diflind, 
and being much more pleafant to the eye. 

I fliall now endeavour to defcribe, as accurately as I can, 
fbme other phoenomena which I noted during the immer- 
iion of Venus, and to mention fome others, which by 
ibme ingenious perfons were expelled to ^have been feen, 
but which I could not difcover. 

It had been thought by fome, that Venus's circumfer- 
ence might probably be feen, in part at leafl, before fhe 
entered at all upon the Sun, by means of the il- 
lumination of her atmofphere by the Sun; I therefore 
looked out diligently for fuch an appearance, but could 
fee no fuch thing. 

I was alfo attentive to fee if any penumbra or dufky 
fliade preceded Venus's firfl impreffion on the Sun at the 
external contad, fuch a phocnomenon having been obferv- 
ed by the Rev. Mr. Hirft, F. R. S. at the former tranfit of 
Venus, in 1761, which he obferved with much care and 
diligence at Madrafs, in the Eafl-Indies; but I could not 
difcern the leaft appearance of that kind. I would not, 
however, be therrfore thought to call in queflion either 
Vol. I. O Mr. 
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Mr. Hirft's difcernment or fidelity; as 1 am fenfible that 
the tremors of the limbs of the Sun and Venusy occafioned 
by the vapours at the altitude of 7*, might eafily obfcure 
a faint objedt. 

When Venus was a little nwre than half immerged in- 
to the Sun's difk, I faw her whole circumference complet- 
ed, by means of a vivid, but narrow and ill-defined border 
of light, which illuminated that part of her circumference 
which was off the Sun, and would otherwife have been invi- 
fible. This I might, probably, have feen fooner, if I had at- 
tended to it. I continued to iee it till within a few minutes of 
the internal contact, and grew apprehenfive that k would 
prevent the appearance of the thread of light, when it came 
to be formed ; but it diiappeared about two or tbr^e mi- 
nutes before, as well as I can remember : After which the 
regularity of Venus's circular figure was difturbed towards 
the place where the internal contad^ (hould happen, by the 
addition of a protuberance, dark like Venus, and projed- 
ing outwards, which occupied a fpace upon the Sun's cir- 
cumference, which bore a confiderable proportion to the 
diameter of Venus. Fifty-two feconds before the thread 
of light was formed, Venus's regular circumference, fup- 
pofed to be continued as it would have been without the 
protuberance, feemed to be in conta^ with the Sun's cir- 
cumference, fuppofed alfo completed. Accordingly,, from 
this time, Venus's regular circumference, fuppofed defined 
in the manner juft defcribed, appeared wholly within the 
Sun's circumference ; and it feemed, therefore, wonderful 
that the thread of light (hould be fo long before it appear-* 
ed, and the protuberance appearing in its ftead. 

At length, when a confiderable part of the Sun's cir- 
cumference, equal to one third or one fourth of the dia-* 
meter of Venus, remained ftill obfcured by the prqtube-* 
ranee, a fine ftream of light flowed gently round it from 
each fide, and completed the fame in the fpace of three 
feconds of time, from "f. 29'. 20" to 7**. 29'. 23'' apparent 
time; and Venus appeared wholly within the Sun's lucid 

circumference; 
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circumference; but the protuberance, though diminiflied, 
was not taken away till about 20" more, when, after be- 
ing gradually reduced, it difappeared, and Venus's circu- 
lar figure was reftored. 

An ingenious gentlemstn of my acquaintance having 
dedred me to examine if there was any protuberance of 
the Sun's circumference about the point of the internal 
contad, as he fuppofed fuch an appearance ought to arife 
from the refraction of the Sun's rays through Venus's at- 
mofphere, if (he had one; I carefully looked out for fuch 
a circumftance, but could fee no fuch thing; neither could 
I fee any ring of light round Venus, a little after (he was 
got wholly within the Sun : But, I confefs, I did not re- 
examine this latter point afterwards, when {he was further 
advanced upon the Siin, at which time other perfons at 
the obfervatory faw fuch an appearance. 

How far from the ring of light, which I faw round that 
part of Venus's circumference which was off the Sun, dur- 
ing the immerfion, may deferve to be confidered as an in- 
dication of an atmofpherc about Venus, I (hall not at pre- 
fimt inquire; but I think it very probable, that the protu- 
berance, which difturbed Venus's circular figure at the in- 
ternal contact was owing to the enlargement of the dia- 
meter of the Sun, and the contraction of that of Venus, 
produced by the irregular refradiion of the rays of light 
through our atmofphere, and the confequent undulation of 
the limbs of the two planets; the altitude of Venus being 
only 4* 48' , though the Sun's limb was more diftinft and 
fteady than ufual at that altitude. This conjecture feems 
corroborated by two circumftances : one is, that Venus's 
limb, from its firft appearance to the total immerfion, as 
well as afterwards, was very ill defined, and undulated 
very much ; the other is, that her horizontal diameter, 
which I meafured foon after the internal contaft with an 
excellent achromatic object glafs micrometer, fitted to the 
two feet refleding telefcope, was only fifty-five and three 
fourths of a fecond, by a mean of eight trials, or about ^" 

lefs 
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lefs than it (hould have been, from the obfervations made» 
with the like inftrument, at the tranfit of Venus, in ly^i* 
hy Mr. Short, Mr. Canton, Mr. Haydon, andMrMafoni 
when the Sun was at a confiderable altitude; and moft 
likely the Sun's diameter was enlarged in proportion, 
though it might have been difficult to have afcertained it 
by adual meafure, had time allowed me to make the ex- 
periment with the fame micrometer before the Sun entered 
mto a black doud near the horizon. 

Six other perfons alfo obferved the cOntad:s of Venus 
here, and noted fome other phoenomena. Their naMes 
are, the Rev. Malachy Hitchins, a gentleman well ac- 
quainted with aflrottomy and aftronomical calculationsy 
who has made and examined many belonging to the nau- 
tical almanac, and has been fo obliging as to come here 
and aflift me in making aftronomical obfervattons, during 
the abfence of my affiftant, Mr. William Bayley, who is 
gone to the North Cape, by appointment of the Royal 
Society, to obferve the tranfit of Venus there. The others 
are, the Rev. WilUam Hirft^ who obfirrved the former 
tranfit of Vemis^ in 1 761, at Madras; John Horfley^ 
Efq. a gentleman whom I had the pkafure of firft com- 
mencing an acquainCaoce with during my voyage from Sc 
Helena to England, m the Warwick Eaft^India fliip, and 
who theU) and in ieveral vdyagra finoe to the Eatft-4ndi€i 
and home again, obferved ami calculated the longitude 
from diftances of the Moon from the Sun and fixed ftam 
with the greateft accuracy; Mr. Samuel Dunn, who haa 
had a good deal of pradice in making aftronomical obfer-- 
vations, and who carefully obferved the former tranfit of 
Venus, in 1761, at Chelfea; Mr. Peter Dollond, whofe 
great (kill in conftruding achromatic and refle6dng tele* 
Icopes; and Mr. Edward Nairne, whofe ikill likewife in 
the fame way, and in making all kinds of mathematical 
and philofophical inftrumeats, are fufficiently known to 
the public 

Mr. 
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Mr. ilorfley and Mr. Daait obienrcd mib me in tiit 
great raQm{ Mti Hitdiiiift and Mn Hirft, in the eaftem^ 
furamer-houfe; and Mr. DoUDod and Mr. Nairtie in Vhe 
wefterki fixminer^diaure; by tkrae docks fdaced in the re- 
(fK^iTe rooms^ which were compared widi the clock in 
the tranfit room, before the external contad, and aranr 
after the internal caontad: vrait paft; whence the times w the 
obfertatioas, is laaied by the docks, were rcdoced to tht^ 
time of the tranfit dock, aftd thence ti> apparent time^ - 

Their obfervadons, ti^^echer with my own, a»e gitem 
. in the foHowiog table, as reduced to apparent umt. 



N.MaMrie 
M. Hitchint 
W. Hirft 

J.HoHlqr 
S, Dinrn 

£. Nairne 



Bltenial 



Regular cir- 
camfereACMio 



K. m. fee. 

7 10 jS 

7 xo J4 

7 lo 44 
7 to 37 

7 »» »9 

7 " 30 



Thread of lieht 
comolcaten, 
or. tne inter- 
nsl conta^. 



h. m. fee 
7 18 31 
7 »8 47 

7 a« 15 
7 a^ 48 



Tel«rcii|p<t iMufeiifi»«IL 



h. m 
7 

7 



fee. 

a8 57 
aP9 18 
19 28 
19 48 
S9> M 
29 10 



9 ittt ftnt Aof. 
6 feet refleaor. 
t feet refieftor. 
xo feet aurhromaiif. 
34fedt ackromattc. 

licet rede^or. 



pow«r»^ 



X40 

90 

50 
146 
X50 

lao 



Mr. DoUood and Mr. Nairoe nfed te ieft opcs of their 
own conftni^on; but they did not wait ^till the thread oF 
light was formed at the inCema) contaA, b«t noted the 
time, when thejr judged it was juft ceady M be focmesL Thr 
three and aa hidf adnromatk telefeopca^ were thofe made? 
WiU;li three ofc^ei^: ^laffics. 

. The differences between the different eUerlnitions &em~ 
pvetij confiderabte, and greater than I expeded^ confide^ 
ring that all the telefi:opes may be reckoned prett^r nearly 
equal excepting the fix feet reflefisor^ which is mnch fope^ 
rior to them all ; and to its greater excellence and diftind->-* 
nefe I principally attribute the difference of !^\ by which 
Mr. Hitchins faw the internal contact before rae;.as I ean^ 
dtpcsid upon his obfervations. Poffibty ^bc greatnefs v£ 
the differences might arifefirom the low altitude, of the 
Sun and Venus; and then the like differences wonld note 
be fo much to be feared m places where the ob£eryaiiirt» 

may 
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«iay be made at higher altitudes; otherwifethe Sun's pa- 
i:aUax will not.be deducible firom the tranfhiof Venog with 
\hat accuracy which ha$ been e&peAed. , 

. The other appearaocea about Venus^ noted by the fix 
obferversi which they have communicated to me are as 
j&>llows : 

Mt. Httchins remarka^ tlmt,at the firft conCa&» though 
tb^re was a tremulous motion in the Sun's limb, yet that 
part, of it which' ;thc planet ehtered i?vas very well defined^ 
s^ the firfl, imipreffionof Venus appeared to be inftantane- 
ous, and as a black, fliarp point. At the internal coincidence 
of circumferences, the flu^uation of the Sun's limb was 
increafed, and the limb of Venus being affeded in like man- 
ner, there was an uncertainty of about, lo" in eftimating 
the faid- coincidence; but* at the breaking in of the thread 
of light between the limbs, there was not a greater uncer- 
tainty than a fecond and a half of time. At the internal 
coincidence of circumferences, the limb of Venus next to 
that of the Sun being protuberant, her vertical diameter 
appeared to be longer than the horizontal one; but when 
the Sun approached the horizon, and was fcarce above a de- 
gree high, Venus^s horizontal diameter appeared to be fen- 
fibly longer than the vertical, which was, probably, owing 
to ref ration. . .After the internal,^ contadt, there appeared 
a luminous ring round the body of Venus, about the thick* 
nefs of half her femidiameter ; it was brighteft towards 
Venus's body, and gradually dimini(hed in fplendor at 
greater diftances, but the whole was exceffive white and 
fftint. This radiancy round the planet feemed to him to 
be greater in Mr. Nairne's two feet telcfcope than in the 
fix feet Newtonian refle^r. 

After the fecond or internal conta^ Mr. Hirft left off 
obferving with Mr. Dunn's two feet refle&or, and had a 
fight of Venus in the fix feet Newtonian refle^r, in which 
he thought he preceived a glimmering of light about the 
uppf r part of the circumference of Venus, or that part of 
liie planet which entered laft into the folar diik. 

; . After 
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After Venus was got within the Sun's dift^ a light sv 
little weaker than that of the Sun, of a' purplilh odour,' 
appeared to Mr^jHorile^r^ to tlw left hand of Venus, which' 
is reaUy tathe rights the telefcope inverting pbje<3:9^ Thir 
Kghthe faw for fix or feven minutes. 

From 7* 28' 2&" to y^ 28' 30^ apparent time, Mr. Dunn 

few a very faint rim of light at Venus's exterior limW 

After Venus war wholly bn.the Sutr, he faw a feint ringr 

.of light forrotinding' her, both with the three anfda hal£ 

feet telefcope, atid Mr. Nairne's two feet refiedbor. . 

When one third of Venus's diameter was entered upon- 
Ibe Sun,. Mr. DoUond firft faw a light about the exterior 
Hmb c^tbe planet: This light, during all the. time of its? 
continuance, appeared rather reddifli, and in all> refpe^ 
Uke irregular refra<^ed light* After . Venus i was wholly^ 
entered upon the Sun, he* ikwa' faint rtfagr furrounding: 
her. ^ 

After Venus was* wholly entered upon the Sun^ and hec; 
exterior limb^ was near one of her* femidiameters^tdiftant 
from the Sun's circumference^ Mr. Nairop law* a faint light ' 
round the planet, rather brighter and whiter than the bo- 
dy of the Sun. ... 

Fortunately, the weather was as favourable for theob- 
fervation of the eclipfe ofthrSun, the next morning, as 
it had been the evening before for that of the ingrefs of 
Venus upon the Sun; which is of the moreconfequence, as 
the compariforx of' it with the bbfervations which may be 
made of it in the northern and eaftern parts of the world, 
will fer^e to fettle the longitudes o* thofc-plicefei and con- 
fequently render the obfervations which may be 'made there 
of the tranfit more ufeful and' valuable. 
. I obferved the rbegtnning of the ecjipfe at 1 8N ^' >54^» 
and the eftd at 20*^- ^3^ . 30'' apparent time,, with the two 
feet refle&or, ufing the miignifying piower 90 times^ Ai>d 
at i9*v 2igt'> 31" appari^nt time, I obfei^ved the gFeateft> 
ecUpfe,^ at w^ch tiqne I found the remsiiaing lUcid patx^^f 
theiStin 15% i5'''i:rW]Ah.l>oll)oa<l'& nicrpmeft^r) a^itmingf 

-J-r ..; the 
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the horizontal diameter of the Sun 31^ 31^^ vrfieoce the 
value of the icate of the microciietpr V9m determined for 
die ttt^iient purpoie. Hence the eclipfed parts of; the Sua 
were i6^. i6'^ or 6 dig. ii^>62' on the northern part of 
his diik. 

Mr. Hitchins obfenred the beginning of the eclipfe with 
a tibree and an half achromatic telefcope magnifying 150 
times {the iame widi rrhich Mr. Ddlond obferved the con* 
tads of Venus) atiB^ ' 3*' - sgi^^nd the end of the eclipfe 
with the fix feet refledor with the magnifying povMer 90, 
at 2o**' 33' • 35^ apparent tima And Mr. Samuel Dunn 
obferved the beginning of the eclipfe at 1 8**- 39' . g'S and 
the end at 20^' 23' . 33'' with the other three Md an half 
feet achromattictelefcqpe, magnifying 140 timesy the fame 
with wlucb' he ob&nred the comads of Venus. Several 
inequalities in die Moon's drcnrnferencei feen upon the 
Sun's dift during the eclipfe, were diftinftly difcerned by 
aU of us, the u: bdng Tery clear, and the objeds fteady. 

The-wMe tttits ^ thoAatt of the lucid ptrts, tHiic^ 1 took wMi die tchromatk abjcA 
gUa aiicron;ieter u>pUed v> the two fiiet tekCcc^ wu a* follows. 

"^ " •" * Ltcid parts. 

»>.. fee; 

- — — — 15 40,5 

- ^ — — xs 16,5 

- — — — 15 JMV9 

- — — ^ 15 ii»« 

- — IS ^4.5 

-i 15 16,4 



Appa^efit 


tittic. 
fee 


19 11 


13 


M 


ax 




^ 
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14 


' 31 


44 


. , 3a 
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33 


\l 


34 


36 


*? 


37 


5< 
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15 

15 I9J 

IS 35.9 

X5 49.« 



Some Account of the Txamsit ^Vsnus, and Eclipse 
of the Sun, as ohferyed at the Lizard Point, June 3J, 
1769. ^j' Mr. Jqhn Bradjlet* 

MIL Maikelyne, die aftronomer*royaK who has 
drawn up this fliort account, mentiods that 
having had fome doubts that neither the latitude nor lon- 
gitude of the Lizard Pomt were duly fixed, ^ he had pro* 
pofed thofe doubts to the Board of Longitude, who being 
fitnfibk of .the impdnanoe c^ determining the pofition <h 

a place 
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place: of fe much confequeace in the BrUiOii navigation, 
refolved that proper aftrppomtcal obfervatioos ihouldbe 
made at the Lizard for that purpofe ^ and the tranlit of 
Veoiii^ appeared a conveoleat opportunity^ itfelf affordii^ 
one of the heft means of determining the longitude of 
places; atid the ecHpfe of the Sun which was to happen 
the moraing afteri. affording, another of determining: the 
fame, 

" AciDordingly Mr, John Bradley, nephew of the late 
Br. Bradley, and formerly his afiiftant at the royal obfer- 
vatory, was appointed to make thefe obfervations. The 
ijiftruments* which he was provided with, were an equaU 
altitude and trandt indrument in one; an* aftronomical^ 
quadrant, and a reflefting telefcope of two feet focus, all 
made by Mr. Bird; and an aftronomicaP clock, with a 
gridiron pendulum, made by Mr. Shellon. 

•* Mr. Bradley ftaid at the Lizard 51 days, viz. from 
May rjth to July 3d, during which time he was lucky 
enough tp make a* great many ufeful obfervations.; fome 
of the principal of which were* the following, viz. — 

Several meridian altitudes of the Sun and pole (lar; by 
which the latitude of the Lizard Point was determined to 

The tranfit of Venus andecUpfe of the Sutt viz*-— 
1769 Apparent time; 

June 3d* 6^ 50'^ 'j"^ External contad; of Venus and the 

Sun, very exa£t, the eye be- 
ing fixed on the place. 
7. 8. 25 Internal contad):; doubtful to 4 or 
y', a cloud having hid Venus 
to long; and at the cloud*s go- 
ii^ off, a/' after the time fet 
down^ a thread of light appear-* 
cd very diftind between the 
circumferences of the Sun and 
Venus. 
x8. 14. 54 Begin, oftheeclipie of the Sunl^ 
19. 57. 17 End of the eclipfe, ji[Si 

Vol. L P •* Thefe 
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^^ Thefe obienrations were made with the a feet refled- 
or^ and the magaifying power i2o. 

D. h. m. fee. 
June 8. 9. 2o. 14 £m. i ft fat. of Jupiter. Jupiter had 

not been from under the clouds 10^ 
when he faw the fatdlite, yet he 
reckons the obfervation good* 
June 15. II. i3« 46 Em. i ft fat. A thin haze about Ju- 
piter, but the obfervation pretty 
good. Theie emerfions were ob- 
served with the fame teleicope, but 
with the magnifying power 100. 

G)mparing the obfervation of the contadls of Venus at 
the Lizard with his own at Greenwich, making a fmall 
allowance for the difference arifing from the eff*e& of par- 
allax at the two places, Mr. Mafkelyne makes the differ- 
ence of meridians of Greenwich and the Lizard. — . 
By the external contaft of Venus 20' . $3" 7^ ft* 
By the internal contad of ditto 21 01 3 ^°^^' 

The mean by the contacts 20 57 

By the two emerfions, making a fmall allowance for the 

difi^erence of brightnefs of the telefcopes, he makes the 

difference of meridians as follows, viz. 
By the firft emerfion - 21'. oy" 

By the fecond emerfion - 21. 52 

The mean of thefe is - - 21. 29,5 
The mean by the contads - 20. 57 



. Mean of the two means - 21. I3>25 

But Mr. Mafkelyne, till he has time to compare the o- 
ther obfervations, fixes on 21'. o^' of time=5^ 15'. of the 
equator, for the diffierence of longitude of the Lizard weft 
of Greenwich. 

The above is taken from the nautical almanac for 
1771 ; and it was thought might be a proper addition to 
the foregoing account of the tranfit of Venus, at Green wich^ 
drawn up by the Aftronomcr Royal. A LETTER 
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A LETTER from the Revd. Nevil Maflcelync, B. D. 
F. R. S. Aflronomer Royah to thcRevd. William Smith, 
D. D. Frovoft of the College of Fhiladclphia; aeknow^ 
tedgif^ the receipt of the Norriton Obferuations of the 
Tranfit of Venus, and ginning fome account of the Hud- 
fonVBay and other Northern Obfer^ations ofthejame. 
Read at a meeting of the American Philofophical Society^ 
May iSthj 1770. 

Greenwich, Dec. 26, 1769* 
Revd. SIRy 

•*T RETURN you many thanks for the account of the n:/^- 
Jl fo^^/f obfervations of the late tranfit of Venus ^ made at 
Norriton by yourfelf and two other gentlemen which I have 
communicated to the royal fociety. It is ordered to be 
printed in the volume of their tranfa£kions for this year, 
and 1 will take care to fee that it is printed corredly. 

** I fent to the Honourable Mr. Penn, a good while 
ago, my obfervations of the eclipfes of Jupiter's firft fatel- 
lite made this year, defiring that he would communicate 
them to you, and 1 hope you * have received them. 

*' By a mean of your five firft TmmerJions[Tt]eGimg that 
of May 5th as too near the oppofitionto theSunl compared 
with the nautical almanac^, the difference of our meridians 
is 5**. i'. 32". But by a meanof my two firft immerfions, 
the corredion of the nautical almanac for a 2 feet refleftor 
of Short's is + 20*',5 which applied to 5\ i'. 32'' gives 
5**. i' . 52^,5 for the difference of the meridians of Green- 
wich and Norriton by the immerfions. , 

" By a mean of your emerjions^ June 6th and 13th, 
compared with the nautical almanac^ the diff. of our me- 
ridians is 5\ i' 28^,5; and by a mean my of two emer- 
fions June 8th and July ift the corredion of the nautical 
almanac is — ii''>5, which applied to 5\ i'. 28^,5 gives 
5\ I ' . 17" for the difference of our n>eridians by the emer^ 
Jions\ but, by the immerfions it was found above, 5**. i'. 
52^,5. The mean of thefe two refults is 5**. i' . 34^,7 for 

the 

• They are infertcd above p. 19. 
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the true difference of our meridians^ which happens to agree 
to afecond with what you deduced from a comparifon of 
all the obfervations with the almanac alone. 

" If any further obfervations of the eclipfes of Jupiter^s 
fatellites (hall be made the enfuing feafon, I (hall be obli* 
ged to you for a communication of them ; which will ferve 
further to confirm the difference of our meridians. 

" Tfie many curious optical phaenomena noted in your 
account [of the Norriton obfervations] cannot but be very 
acceptable to philofophical readers. The Sun was too 
low here to give me an opportunity to obferve the firft im- 
preffion of Venus (perhaps I ought to fay of her atmofphere) 
in the fame manner you faw it. Mr. Hirft*s account of 
his obfervation of the former tranfit 17619 at Madras, feems 
to have a grea,t refemblance to yours. But I have fecn no 
fimilar * account with refpedl to the prefent tranfit. Per- 
haps none of the obfervers had the Sun fo bright and €lear 
as you had. 

" Your meafiires of the neareft diftances of the limbs of 
the Sun and Venus determine very well the neareft ap- 
proach of. Venus to the Sun's center, which was a very 
important obfervation, and could not be made here. If 
the appulfes of the limbs of the Sun, and Venus's center, 
to the hairs of the equal altkude inftrument (hould f arrive 
in time, I will take care that they be inferted in the place 
left for them. 

" I fee Mr. Rittenhoufe^ in making his projedion, af- 
fumed 8 '',65 for the Sun's horizontal parallax at the mean 
diftance; but, *by the obfervations of the tranfit in 1761, 
Mr. Short % ^^^ myfelf both found that to be the parallax 

on 

* All the obferveii in this province noted much the lame phaeDomena asthofe re/erred to in 
this letter. 

f They were not inferted in oar own printed account, for the reafons given in p. 33. 

\ Mr. Rittenhoufe affumcd the parallax 8^,65 from Mr. Short's paper in Phil. Tranf. 
vol. 53, part ad. page 62f , where the parallax of the Sun on the tranut day, 1761, is certainly 
made by Mr. Short 8'',5i and the mean horizonul parallax 8'',65 as taken in our projeAion. 
Mr. Short's words are very clear. After going through his laborious and accurate calculations^ 
from the different obfervations of the tranfit 1 761, he concludes as follows— -'* The parallax 
of the Sun being thus found, by the obfervations of the internal conud at the egreis «i g^'fja, 
on tbe day of the tranfit^ the MEAN iioaiZONTAL PAKALLAX of the Sun is 8'',65.*' We prefume 
then there muft be fomc fubfcquent paper of Mr. Sin rt\ and the a/lroMmer rojp«/, (which wehave 
not yetfecn) that makes the parallax of the Sun 8^,65 on the day of the tranOt 1 761. However 
the unall dificrence of leis than two-tenths of a fecood will not nuterially affe^ the projedioo 
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oil the daycif tbetranfit; whence the Sun's mean horizon- 
tal parallax ihould be 8'\84« Bat what it will be as refult- 
kig-ffom the obiepv^tions of the late tranfit) cannot be 
known without a number of laboriousxralculationst which 
I have undertaken. 

^^ 'The Swedes and Ruffians were very unfuccefsfuL No 
complete and thorough good obfervation of the total dura- 
tion is come to hand from^ the north. Our obfervers at 
the North Cape faw the ingrefs only, and that in a very 
bad ftate of air. 

" The i^<//&n'xrJ?^obferv|f^s, M^/Trs. Dymond and Wales, 
had better fuck, and obferved all the contacts, andneareft 
approach of the centers, as follows. 

ift^ External contaft p\ 57^ 4'',5 ,1 

I ft Internal cohtaA i. ,ic. 21 I ah 

2d Internalcontaa 7. 6. 47,5 j.^«>PP»r.t.me. 

2d External COntad 7. 19.21 J The Uft very hazy. 

** At 4*. s' • 3Q'f apparent time, was the neareft ap- 
roach of Venus ta the Sun's .center; when the diftance of 
her inferior limb from the 5un*s limb was 6' . 22''. The 
diameter of Venus w^as S9"^S and the Sun,s horizontal dia- 
meter 31'. 3 2 '',4. Hence the neareft approach of Venus 
to the Sun*8 center was about 9' . 54", or 7'' lefs than by 
your obfervations ; undoubtedly owing to a greater parallax. 
Their latitude is 58^47' 30'' north. They could only ob- 
ferve five occultations of ftars by the moon to determine 
their longitude, and I have not yet found any obfervations 
made in Europe, or elfewhere, correlponding to them. 

*' I could wifh that the difference of meridians of Norriton 
and Philadelphia, could be determined by fome meafures 
and bearings, within one-fiftieth or one-hundredth part of 
the whole; in order toconned your pbfervations with thofe 
made at Philadelphia and the Capes of Delaware, as alfo 
to connect your obfervations of the longitude of Norriton 
with thofe n>ade by Meffrs. Mafon and Dixon, in the 
courfe of meafuring the degree of latitude. I hope to 6e 

favoured 
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favoured with an account of your obfibrvations of the late 
tr an/it of Mercury y if you made any> and of the late eclipse 
of the moon. I fhall be obliged to you for the cootinuancje 
of your correfpondencef and am» 

Sir, yours, &c* 

NEVIL MASKELYNE. 

Account of the terrejlrial meq/urement of the difference of 
longitude and latitudcy between the ohfervsiionQg ofHox^ 
riton and Philadelphia. 

To the American Philosophical Society, &c. 

GENTLEMEN, 

AGREEABLE to the appointnient you made (at 
the requcft of the aftronomer royal) Mr* LukenSf 
Mr. Rittenhoufe^ and myfelf, furniflied with proper in- 
ftruments, met at Noi'riton early on Monday, July 2d, 
for the above fervice; and took to our affiflance two able 
and experienced furveyors, viz. Mr. Archibald M^CleaHf 
and Mr. Jeffe Lukens. . The firft thing we did, was accu- 
rately to afcertain the variation of our compafs, which we 
found 3^ 8', by Mr. Rittenhotife^s meridian line. We 
then carefully meafured our chain, and adjufted it to the 
exaft ftandard of 66 feet. In the execution of the work, 
whenever the inftrument was duly fet, each courfe was 
taken oflF, and entered down feparately, by three different 
perfons, who likewife kept feparate accounts of all the 
diftances, and fuperintended the ftretching of every chain, 
and the levelling and plumbing it, whenever there was 
any afcent or defcent in the road. 

July 4th. We finifhed the furvey; and Mr. M^Clean^ Mr. 
Jeffe Lukens and myfelf, then agreed to bring out the dif- 
ference of latitude and departure feparately on each cdurfe 
and diftance to four or five decimal places; and there was 
fo great an agreement in this part of the work, when exe- 
cuted, that we had all the fame refults to a few links, and 
the whole was at laft brought to agree in every figure, by 

comparing 



Digitized by 



Google 



ASTRONOMICAL PAPERS- 1I5 

cbmparing the few places where there was any difference^ * 
tkrhich fcarce ever went farther than the lafl decimal place. 
Mr. Maclean and Mr, Lukens took the trouble to bring out 
their work by multiplying each diftance by the natural Sine 
of the courfe, to the radius unity, for the departure; and 
by the cofine for the latitude. Mine was done by Ro- 
bertfpn*s tables. The whole follows, and we think it may 
be depended on for corrednefs. 

Courfes and Diftances from Norriton obfervatory to the ob- 

fervatory in the State^Houfe Square^ Philadelphia^ and 

from thence to the obfervatory of Meffrs. Mafon and 

Dixon J at the f)uth point of the city 0/ Philadelphia; 

! taken July ^d and /[th^ 1770: With the differences of 

' longitude and tatitude^ between the faid obfervatories, 

thence deduced.' 



Magnetic • 
Courfei. I 

S, .^70. oc/ W. 
S. 68. OQ £> 



N. 
S. 66. 
9; 80: 

68.-70r 

S. 68. 

s. ^y 

5. 70.' 
S. 50." 



00 E. 
00 §. 
©o B. 

30 E. 
16 £. 
00 E. 
6b E. 



Diftances 
cfaaioi. Hpks 

13.00 \ 

II,QO 

8.29 
17,77 

IO,OQ 

aa,oo 
60,00 
i6,oo 
69,06 

30,«1 



'Northing; 



00,1447 



Southing. 

ix,583i 
4fXa67 

7,*»?7 * 

x,736^ 

7.4040 

11,9900 

' 7.9^*4 

*3.5993 

i»,997» 



Ea^g. 



i6,»337 

9,8481 

10,7x66 

55,8150 

15.4894 



Wcfting. 
5,9018 



Smn»iniocourfeg.| 157,^8 



qo,i447 



98.6108 

5.9177 
»8,i843 

4,4350 
»X,4I14 
xo,599^ 

7,8191 
19,1946 

167,6370 



116,1900 



9018 



iif?. 41* 

iis. 45. 

13HB. 6a 
14'S. 17. 
15:8. 15. 
i6iS. 34. 
'7p. 49« 
18 S. 4V 
I9,S. 11. 
10 S. 1. 



ooT. 
00 £. 
00 £. 
30 E. 
30 W, 
30 E. 
00 £. 

45 E. 
00 E. 

30 E. 



X1,0Q 

40,00 
8,87 

14,14 

11,00 

9^50 
44.50 
X9,.oo 
10,00 
16,80 



Smnsinio.courfc8.| 471,09 1 OQ*i447 



8,0196 
18,1843 

7,6816 
XX,X466 

5,3809 

33,5848 

i»,897i 

7,"75 

1,1690 

34'>48I5 



9396 



JauT 



No. 

•The Northing, Southing, Eafting andWcftinff, are in chains and dccimalt of a chain, 
to the ten ihoniimdth part ; or may be read chains and links, calling the two left hand figures 
•f the decimal, llfiks^ and the two other figures hundredth paru of links. ( 
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Southing. 



a^T^JjTO 




Eaftiny. Weimj. 



34i.4«T5 



8.8414 
0,6^46 



51,1048 
18,1151; 

13,9760 

9.4504 

7.I3»5 
18,1689 
1 7.015 1 

u8a 



19.1073 
16,1184 
»8,5734 
♦5,459? 
3,1694 

0,6380 

15.6817 

7.6a4> 



iJ,5M* 
19.3^1 
19.0357 
11.7413 
»M884 
a3.5484 
«7.4856 
»a.9573 
11,5851 

8,5 »9Q 



i 50 7>9447 



..0Qrf44» 1 661;^^ I .177>S318 



8,4481 
9>4i50 
1,506! 

• • 4 > 
4,01 ?1 

7.1377 
xi,04»9 
r4.fa47 



7.0091 



6.545 > 



c»8ilo 

J.34a6 



f3S 



11,0075 

00^749* 
8.7894 
50,3614 
38.6045 
'2»7873 
48,3875 
»,47W 

7,997* 
10,9817 



10,3768 
11,0316 
17j,4499 
19.3179 
13.4183 

7.6084 

14,7490 

6,17?' 



i^45«9439- * 687,544»' 



iih 



::r 



. 



-m^ I ■ I 



16,3500 
3.9560 
4,9593 
7.6174 

'3.44TJ 

19,8879 

7,4183 

17,5834 

31,3449 
43,1 954 

t)0,l447 I 99^»^774 



•8.3190 
4.5*10 

11.6455 
M586 
l.45<« 



10,9391 
19 .9476 



0.6945 
4,4103 
0,7^77 



38.3384 
30,9101 

15.9813 
46,0043 
M,9ioi 
30,96x5 
15.4950 
33.1486 
0,4017 



1 771,9784 I 31. 



35 1307 
11.5568 

7.031? 
10,3168 

«.7?43 
17,1613 
16,6163 

( 1.7741 



center ef rtilMelphia ohS^ytorj. 



I- 



7.6483 



1447 1 1405.8095 1 ■'891,36161 

I 00,1447 ^ 39.yi80l 

1 10^,6648 1 8u,8436 



39JI80 
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Chains. Lo^. 

Theo KA diC of lat. 1105,6649 3- 08x2265 
To AE dq)ut. 851,8436 a. 9303599 

AtRad. 10. • - - 

To Tang, of EKA the i\c of the? TTTTTTr, 
courfc 33"*' W' 33",o8 J 9- «49I334 

And Sine of 35<'. 14'. 33",o8 9. 7611048 
ToRad. 10. - - • 
At 851.8436 1. 9303599 
To NE, the diftance m a ftraitj 
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I«e-M76,a336 Chaiw, J 3- ^h^SSi 




Bnt Ihe conrie of NE being 35^. I4^ 33^'. £. with reiped only to NA the magnetic fiutb ; add 
thevMation - * - 3- 8. o 

Whidi §iKi 3^. a^, as 9. for tj^ coorfe of NE with refpc^ft to NS the 
true meridian. 

So that the true conrfe and diftance Bnm Norriton obicmatocjr to Philftdelpbia ohferratory, 
in a ftraight Hue, N^ it 3. 39^. ^%'. 53^ £. I476«a33^ dwffs* 



ThenRad. 
To cofine of 
A«N£ 

ToNBtniedtCofkt. 

AndlUd. 
To fine of 
AtNE. 

To S£ true diff. of long. 



>470,a336 
IX|7,30J3 

3^. 27f, 33" 
147^,1336 

91M7X3 



10. - - - 
9. 894«9xa 
3. 1691551 

3- 06344^ 

10. - - - 

9. 79*9637 
3* l^tSSl 

a. 96aix88 



Thut we have— 
Chaiot, Feet., 
Norriton obfcrvatory, CNorth, iX57,30tB7638i,8ssia'. 35'',7 difference of latitude, 
from Philad. obfervatory, < Weft, 9i6,47«s6o487,oaa<x/. 52^' of timcr-iy diff. of longi- 
^tudea«9',95 of a great circle, or geographic mile. 



But the obfenratory in the State-Houfe Square,*! 
with refpeA to the fouth point of the city of ( N. 40.0685 



Chaint. Feet. 

, ^ - _ ^o,o685«a644,5=a6'',i6dilf. of lat. 

Philad. (to which Meflri. Mafon &Dixoo re-C «, « ^Xftr=ia«« St rff A r.f r.m^ 
fcr theirobfervation.),!., 3 »»»7695=i898,8-i'.6of tunc. 



Therefore Norriton obfervatonr, with refped to the fouthemmoft point of Philadelphia 
if. Chains. Feet. 

North, 1157,30 +4po685=»ii97.3685—79026,3«»i3'.oi",86 difference of latitude. 
Weft, 916,47 rf 28,7695= 945.a395«»62a85,8=xoo^. 53",6 of time. 

Hence, by the above meafurement and work, we get 
Norrkon obfervatory ^2" of time weft of the obfervatory in 
the State^houfe fquare; which is exadly what we got, by 
that excellent element, the external contali of Mercury 
Voi,. L Q^ with 
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with the Sun November 9th, 1 769. The internal contaii 
gave it fomething more; owing no doubt to the diflPerencc 
that will arife among obfervers, in determining the exadk 
moment when the thread of light is compleated; and the 
mean of all our other obfervations, gives the diflFerence of 
meridians, between Norriton and Philadelphia^ only 4" of 
time more than the terreftrial meafurement, and the exter- 
nal contaft of Mercury gave it, which may be taken as a 
very great degree of exadlnefs for celeftial obfervations ; if 
we confider that the diflFerence of meridians, between the 
long eftablifhed obfervatories of Greenivich and Parisj as 
Mr. De La Lande writes, November i8th, 1762, was 
not then determined within 20'' of time. For he fays " 
fome called it 9'. 15''; others g' . 40''; but that he him- 
felf commonly ufed 9' . 20", though he could not tell from 
what obfervations it was deduced.'* And it may be need* 
lefs to add that a fhort diftance is as liable to the diflPerences 
arifmg from the ufe of inftrumcnts in celeftial obfervations, 
as a greater one. Neverthelefs, if we apply the diflFerence of 
meridians between Philadelphia and Norriton, got by this 
meafurement (viz. 52'', inftead of 56'',) to the Revd. Mr. 
Ewing\ colledlion of Jupiter's fatellites, (p. ^^)y rejedting 
thofe of the 2d fat. and alfo the immerfions of May 5th, as 
too near the oppofition, we fhall get Philadelphia, 5**- o' . 
37^', and Norriton, 5^- i ' . 29^, weftfrom Greenwich. This 
refult is what ought to arife from a diminution of 4" of 
time in the diflFerence of meridians, by dividing that dif- 
ference, and bringing the one meridian 2" more weft, and 
the other 2" moreeaft; and we believe future obfervations 
will confirm this as exceeding near the truth. 

The latitude oi Norriton comes out, by the meafurement, 
25",o9 lefs north, with refpedt to the fouthernmoft point of 
the city of Philadelphia, than Mr. RittenhouJe^% obferva- 
tions give it; and if the latitude of that point of the city be 
taken, as fixed by Meflfrs. Mafon and Dixon^ at 39^ 56'. 
2q",4 then thelat. oi Norriton (neglediing fracftions of fe^ 
conds) will be 40^. 9' 3 1 ^ inftead of 40**. 9' . 56''. How- 
ever, 
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ever, as both were fixed by celeftial obfervationst and ex- 
perienced men, the fmall difference ought perhaps to be 
divided ; and if a mean be taken to reconcile it with the 
terreftrial meafure, the lat. of the fouth point of Philadel- 
phia would be 39"** 56' . 42'' ; and that of Norriton ^o""' 9' . 
43''. But. as Mr. Rtttenhoufe had only SiJfotCh two and 
an half feet quadrant, and MefTrs. Mafon and Dixon were 
furnifhed with a compleat aflronomical fedor,and did their 
work to fix the lines of two provinces, it may be thought 
that their determination is mod to be relied on. Never- 
thelefs, the whole diffiEfrence of 25'' in the celeftial arc is fo 
inconfiderable, as not to give 40 chains on the furface of 
the Earth, 

All the refult in the above work are got without any fen- 
fible error, by plain trigonometry, as the different arcs arc 
fo very fmall. In eftimating the length of a degree, to de- 
duce the difference of latitude between the two obfervatories, 
the fpheroidal figure of the earth was taken into confide- 
ration; and the degree meafured by Meffrs. Mq/bn and 
Dixath in mean latitude 39''- 12',= 36377 1 feet, was made 
the ftandard, which being lengthened in the ratio of 59, 
7866 to 59*8035 gave 363874 for a degree of the meridian 
m the mean latitude between Philadelphia and Norriton, 
which is only 103 feet more than the deg. in lat. 39°- 12', 
and makes but a fradion of a fecond difference in the lati- 
tude, fo that it might have been difiregarded. With ref- 
pe£t to feconds of time in longitude, no fenfible difference 
can be obtained in the fmall diftance of about 1 1 miles, 
whether we confider the earth as a fphere of fpheroid. 

In bringing out the 52" of time diff. of long, a degree 
of the eqyator was taken in proportion to Meffrs. Mqfon 
and Dixon^s deg. of the merid. in lat. 39'',! 2, in the ratio 
of 60 to 59^7866, (agreeable to Mr. Sirnfpon\ table) which 
gave 365070 for a degree of the equator. By taking a ,de - 
gree of longitude as fixed at the middle point by Mr. Maf- 
ktlyne in lat. 38"- 7'. ;^s"y and faying as the cofine of 
that lat. is to cofine of mean latitude between Philadel- 
phia 
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phia and Norriton, fo is the kngth of i clegrefe of Ibhg;. 4t 
the niiddle point (viz. 284869,5 feet) to the kngth of a deg» 
in mean lat. bet>^een Norriton and Philadelphia^ the refult 
was got 52",i3; being onJy thirteen hundreth parfs of a 
fecond of time more. 

The above account of the work ii^aia thought prttper, that 
thofe who will take the trouble may exslminC and coniGt 
it if in any part neceffary. 
Philadelphia, Au^ujl 17, 1770. WILUAM SMITH. 



To /;&^ American Philosophical Society, held at 
Philadelphia for promoting ufeful knowledge. 

Gentlemen, 

AGREEABLE to the order of laft meeting, we hat* 
colleacd into one general and fhort view (froitt tiife 
lad, or 59th vol. of the philof. tranfadiona), the follo^Vittj^ 
account of the different obfervations of the late tranfit of 
Vcnn^ made in Enropc and other diftant places ^ contaih-^ 
rng the apparent tiMes of the contafis;^ <he latitude and 
longittide of the places c^ obfervatidrt, fo far ai knoi^n to 
tts, with fuch other circumftances, ai. we judg^ prdpcr 
for anfwering the end you had in tiewj namely the affond-t 
ing materials to perfons of a curious and mathematical 
turn, who might be defirous of enquiring what parallax 
of the Sun, may be deduced from a comparifon of thefe 
diftaut obfervations, with tbofe made in thi« Province,by 
your appointment,. We are, &c. 

r William Smith, Hugh Williamson, 
Nov. jm 1770. ^ John Ewing, Thomas Combe, 
^OwenBiddle, D. Rittenhouse. 

Ahpannt iimtt c/the CONTACTS of the limSs ofibe SUN ««/ VENUS; xuUb oiher eire:mjlatiea •f 
'vt^ nofe, in the different fcUROPBAN OBSERVATIONS ^/^/A* TRANSIT, June yi, I769. 

MIDDLE TEMPI .E. lat ii*. 30'. $0" N. Ion. 25' of time •Weft. By Mr. Horfe/ail^ 
with a Gregorian rcflcAor; mag. power lOO timet. 

7. 1 1, si A pcnimibra obfcrved to ftrike into 0*8 limb^ At 8" mote, ▼!»► 
7. II. 131 $ had made a ^fible dent Bear the vertex of 0*ilirab^ 
%, s8. 4q4 internal contaA. 1 he light juft doling round $ . 

^^ 8HIRBURK 

• The different longitudet arc fctdown in tiinc, Eaft or Weft with DefpcA to the royal oU- 
fetvatory of Grccnwiai, as the firft meridian » 
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^HiRfiORN dASTLfe.thcfcat of Lord MacclaJUU. lat. jjo. 3</. 2»". N. loag.a'.j;" Weft. 
H. m. fee. 

7. 7. 4 Ext. contad 1 By Mr. JSirffr, hori MacdeifiiLt%Q\iientt\ Witk l4fcetTefraadr, 
7. 35. 16 Isternsl ditto J ^^^» power 60 tunes. 



gs 7 Intcfital conta^, by Lohl MacdesfUUi judged by the thread of light dofin^ 
* J round 2 . With a treble objeft glafs refrador 3* f. power 150. tlmetr 



25. X^^mteroalcoQtaa, \>y t.^y MdccUtJUU^ with a 6 f. refndor. 



OXFORD Lat. 5i« 45'. ij" N. Long. 5'. 4" Weft. 



7' 5- 






7.»4. X3j 



Pan of Venuf't diaitieter entered on the Sun, he judges the 

external contad to have happened a few feconds fooner ^ 

than this. I 

16 Reg. circumferences in contad. 3 

I Int. Contad judg^ of by the completion of the thread' 
of light. About id' later than this, viz. 7h. s^. 23". the 
thread of light appeal^ in- breadth*" /^-of % 's diam. to 
that he condodes the true internal conud was about i' 
fooner, viz. at 7h. 23'. ij'^ $ 's diameter mcafored, 
a mean of fix meafures, 59',!^ 



")By Mr. Homlby, 
! / Sav. Prof. Aftr. 



The Ext. Coot, 
witha I af. refrac- 
tor. Power 68* 

I The int. contaft 
-^th a doubk 
objed glafs re* 
frador 7} feet 
power 90 timet 



7. 6. XI 



7.14. «8 



r External oontad certainly pafled, havmg7ByMr. Lucaaof New*CoUage, with 
i perceived a fmall impremon feveral fe- (> a 6 fedt Acrom. tclefi:ope |»ow- 
C conds fooner. \ er 60. 

J Int. contadt,.thresd'orUgfit ditirely com-? By Mr. Chuie of St. John's Colle^, 
pletcd. 5 iVith the lame tcleicope. 



6. 
24. 



$ fomewhat entRtd: 

5 Int. conua, or thread 

i pleated.- 



By Mr. Sykes of firaz^i-Noie CoW 
of UgHt com-> lege, with 3^ feet Acromatic 
Telefcope. 



: 6w 



6. 

6. 
24. 

14. 



8 External ttm&. 
25 Thread «fljg)lt complete. 



TBy "Ms, ShiuUttrfb of 9aM CMKfr, who dunks that it 
7h. 2^ . 16^ the center ^$ was removed more than 
hal^ her dkun. frMft-Q's Imib, and that the true In- 
ternal ContaA was th^ a AftaUypaf^. He thinks 
at leaft W' or i<y' are to be allowed forthc comply 

^ tion of thread of light»- 



44 Ext. OontaA. 
154* Internal ditto 



104 

39 
28 



Ett. OontaA 
Internal ditto - 

Ext. ContaA 
Internal diuo 



5 By Mr. NiMiim of St. Mary HaU^ 

I By Mr. HnUiamfr^.. 

y Bjr SMtMii HorJIty, LL. B. with an 18 inch tUtAeStv. 



} 



Both with iinall to* 
Itftpes. 



* When there are fradlons of feconds, it it not to be- imagined that feconds weretfividcd in^ 
pronouncing the times of the coma^s by the docks; but uie firadions arife in applying. th* 
equation to reduce mean into apparent time. 



7.28. 
7.28. 



KEW. I'. M^Wcft. 

59 A (udden boBing or tremor on ©'s limb. 

7 Afmall indent, and fignal given for External Contaft. 

r Limbs tangemicsl, but ^ quite entered on 0, though 

8 < ftill joined to his limb by a flcnder tail or ligament, 
(^ but not fo black as her diU:. 

T7 I'he tail vaniftied fuddenly. 



By Dr. Bcvis, with a 
3i feet Refleaor of 
6 inches aperture, 
and a magnifying 
power of 1 20 times. 



SPTTAL SQUARE. Lat. 5I^ 3i\ 15^ Long. X7«^W. 

f Mr. Ca^tm, with a Telefcope magnifying ^^ 

diam. SS^ Ob a mtaa of 4 meaittras. 0's diam. 31'. 3^''^, 



44I £zt. Contad, C^y Mr. C^/m, with a Telefcope magnifying 95 times. !j!'s 
15J Intcnulditto 1 di ^ " ^ * -• - 



HAMMERFOSI^ 
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HAMMERFOST ISLE, (in DanUh Lapknd) near the North-Cape of Europe. 
Lat. 70°. ^V, aa^i N. Long, xh, 34'. $5"' E. 

— — — Ext. cont. at Ingreisnot feen, by reafon of doudt; but 

{"Mr. Jeremah Dixom, (who conduced the obiicrvation* with a a f. 
A * « ^L ,/^/ rj/ ^, ^i^u I Rcfra^or) had an inftantaneous view of the Son throneh a thin 
Or n t « £^ ^Jm^ \ ^^^^'"^^i ^^^"^ Vcnusfccmed completely entered, butnothrrad 
vrr 9. a. »7 ap. umc. ■ ^£ y^j^^. ^jjg ^ jj jh], tj^jg y^ hjajt and the Sun wat imme- 

(^ diately hid again in a cloud. 
N. B. Mr. Dixon*8 clock was kept near uderial time, and a« (he appears at the noon ufjone 
3d, to be 4h. 4</. 3'' fafter than ajpparent time, gaining thereof 3'. ST 9^ per day, Ihe was at 
die time of the above hafty glimple of the internal conud, 4h. 4/. ^^^ faJfter than apparent time. 

ISLE MAGGEROE, (near the North Cape of Europe) lat. 71^. o'- 47". N. long. ih. 44'. &' 

of time Eail. 
— •' — — ift Cont. not feen, the Sun being in a cloud. 

5 5 *8 outer limb in cont. with © s limb, but dill join- 
y' ^' 'I edhjz. black protuberant ligament. 

9. 14. 56 The ligament broke; but the air very red and hazy, & 
in icy or 15" ^ appeared .^^^h part of her diarneter 
within 0*s limb 



By Mr. JB^ty a£5(bnt 
obferver at the royal 
obfenratory, Green- 
wich; with a a feet 
refledor. 



LEICESTER ; lat 5a®. 37'. 3" N. long, not ^ven; 7 beginning of ed. zSh. ^s*, ai". 
but may be deduced from 3 end of diuo - . 13. az. %, 

7. 7. I Ext. cont. 7 By Rev. Mr. Liufiam, with a triple objed glafs acromatic telcfcope of 
7. aj. pint, ditto. 5 33^ inches; its mag. power 54 times. 

QUEBEC, viz. Captain HoUaiuTs Houfe, S. 56^ W. of the Caftle of St. Lewis, a i miles. 
H. m. fee. Lat. 46^. 4/. ^f- N. long. 4h. 44'. 41". W. 

'^l^m a cbud. J ^"^^ ^ ^^^ With aDoUond's refraST^ 

The external contad was lilcewife obferred at the (ame inftant, viz. at ah. ic/. 3V', apparent 

time, by Mr. St. Gfrmmim of the feminary of Quebec, with a two feet refledor of Short's. 
The above latitude of Captain HMantTs place of obfervations, is taken from a mean of feveral 

refulcs of the latitude, deduced by himlelf. He has not deduced his longitude, but he has givea 

the following eclipfes of Jupiter's firft fatellite for that purpofe, obfenred with his D«Uoiid*s 

Itfrador, VIZ. 

1769. Immerfions. Apparent time. Emerfions. Apparent time. 

March II. I4h. jc/. 47^,7 MayaS. i4h. 5'. 44^,7 

April 3. 15. 7« »4 Jwnc 6. la a8. a,6 

19. 13. a7. 41,5 
By a mam of the above three immerfions, compared with the Nautical Almanac, and applvk. 
ing the corredions which, (by the immerfions obferved at Greenwich), the almanac (cems to 
require at this time, the difference of meridians of Greenwich and Captain Holland's obferva-> 
toryis4h. 44'*35"> 

By a mean of the two emerfions, compared with the almanac, and applying the neceflary 
corredion, the difference of meridians as 4h. 44^ 47"* 
The mean of thefe two refults, viz. 4h. 44'* A^" is the longitude fet down above. 

ISLE COUDRE; lat. 47^.17' oc/ N. long. Eaft of Quebec 3?. 6". or4h.4i', a6^ 

W. of Greenwich. 



A finall impreffion on 0's limb ;'^ 

external contad a few fecondspaft. | «„ j^^ nr - t^ r\ ^ » 
$ compktelyround; or rcgular'dr. I %^^"^if^?l^'^yor of th^ 

ferences in contad. f N«™<«> ^«^ of America ; with a 



a. 3a. 56 A finall impreffion on 0's limb ; 

a. 50. 19 . 

ferences in contad. , . ^^ ^^^^ ,^n^ja. 

a. 50. 50 Thrcadoflighttomplwtcd, orin-l t^oteetrefledor. 
temal contad. J 

SWEDISH OBSERVATIONS. 
CAJANEBURG; lat. 64°. 13'. 3^'- N. lonj. ih. 5<y. 47". E. of Greenwich. 

"J By Monf. PUmman\ with a ao feet lefle 



9. ao. 45i ill internal contad ; lig. 
juft breaking. 

15. 3a. a 7 ad external contad ; or to- 
tal egrefs, fliining ex- 
tremely bright. 



„ .«.,.«' ao feet rcfledor. 

He miffed the itt ext. contad in a doud, and 
after the I ft int. contad a night of thunder and 
ftorm enfucd; yet next morning, a little after 
the 2d int. contad the Sun flione out, and gave 
him an opportunity of obferving the total egrels 
to great fatisfadion, at the time marked in the 
ma«^»n- STOCKHOLM. 
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8. 12. I External conta^ 

>• 39* 57 Circumferences in cental internally. J- M.AfW;«u6rwitHaaofeetrefiador. 

8v 40. 12 Thread of light completed, or int. coBUA. 
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STOCKHOLM; lat. jo©. a</. 30'' N. lone. ih. la^- 26" E. 
H. rt. fee. 

5. 24. 8. ift ext. contaa. 7 By Moof. /en>^, with a 10 feet acromatic 
8. 41. 48. ift int. ditto. J tekfcope, magnifying power 90 timet. 

8. 24. 5 xft external contad. 1 

8. 41. 2 Regidar circumferences in 

contaA. Monf. fViUke^ with l|feet rcflcdor.' 

8 ^1 AC? ^* liganient broke, and ? 
• 4 • *•» 5 appeared ibmewhat within©^ 
8. 23. 51 External coataa. f 

8. 41. 32 Gircumfercncesincontad Internally. V Monf. »^<w2«if«ii, with 21 feet refrador. 
8. 41. 47 Int. contad} the ligament broke. > 

UPSAL; lat. 59°. 51'. j*/' N. long. W. of SioMolm 1', 40^, or ih. id. rfj' E. of Gr^mwUb, 
* • . • External eontad not Teen. *) 

8. 39. $% Regular circumferences in contad. LtLmcc^ • i. * » ^ 

8. Ao <i2? 'nternalconuA, the ligament broke, r^«>*^'^'''»«^^''^» 3 fc*^ 
•w 40* 3 ^ and circumferences (eparated, j 

f M.. 

- - - - External contadb m* (een* 1 %.» t n -v «. *« 

8.40. 9 The Ugamem broke at the int. caBtaA.5^°^-^'''^'~«^^*"^<f«*"fra««'-^ 

8. 22. 12 External contad Xiut^rst © ac • -.•*«! -^ r t_A 

8. 40. i» IntcrmJ ditto, the Ugameat broke. \ ^°^- i^^e^- with a x6 feet refrador. 

8.22.15 External contad J a diftind dent in 0'i limb *>,,-« , . ., ^ 

8. 39. 46 Regular circumferences in contad. > ^I"^"^'' with a 12 feet 

8. 40. 15 Thread of light completed, or int. contad. > retractor, 

GLASGOW; lat. SS^- 5^' ^ N. long. rc(!koQed if. ix". • Weft. 

6. 5 A* 11.4 External contad. 7 „^ ^^ --^., . _ . ^ ^ ^ 

. TT ,A , ?>nt contad; judged bythecomplction{^.y?rVi^^^^ 

7. II. 56,7^ ofthcthfi^^light round ?. 5 mtheCoUegeofGlafgow. 

6. 54. 28 External contad. "^ 

7. 10. 24 Reg. circumferences judged in I By Dr. IViUiamfm and Dr. JUU^ throwing 

(ontvd.- ' frit* /r\*a tt*«<k<*A ^r >«i...».b it^ *_.i j* ^ 

7. 12. 24 Int. contad judged by the com< 

pletiott etf mt thread of light 

round $ . J 

^ 54. a« Extemal eonttd. 7 By Mr. /ra&« (fon of Profcffor WWom) 

7. 11. 24 Int. cont. Thread of li^ht cora^eatedj with a refledor of i f. of Short's.^ 

N. B. Dr. WilfoH writes, that his fon thmks, he would hare given the extemal contad 

y^fooner, had he been obfcrvine apart ; but was kept in doubt whether the impreflion he firft 

faw was really $ on 0, by finding that Dr. Reid had not then oblervcd any impreflion. The 

internal contad, he adds, was noted by his fon, without' any notice of the time given by the 

other twok 

H A W K H I JL L ;. the feat of Lord AUmsor; Ul SS°- Sf- 30" N. long. 12'. 4j" Weft. 




6. 59. 48I External contad 

7. 16. 47^; Internal ditto> 

6. 59. 45^: Extemal conud. 

7. 16. 5of Intemsd ditto, 
6. 5. 46 Extemal contad. 
7.. 16. 5 a Intemal ditto. 



By Lord AUmoor^ with an 18 inch refledov. 

By Mr. Jamts Hoy, with a 3f feet acromatic teleftope. 
power 150 times. ^ 

By Dr. Lmd; with a 2 foerrcflcdor. Power 100; 

Dr. Lind writes, that he fufoeds all the external conuds at this place were too late; The 
internal contads were all carefully judged of by the completion of the thread of light round 9 
and tbe.time accurately noted down. The above latitude of Hawkhill, which Iiesrabout li 

mile 

• Seep. 19. Some eclipfes of Jupiter's fatellitesfor the further aicertaining the longitude of 
GUfgoWy in rcfped of tiic Royal obfervatory, Greenwich. 
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mile N £. of Edinburffh ispren from Dr. iindU bteft obfemtioiu; and the longitude (tis. 
za'. 45'' of time) is t^en m>m a mean of two refults, deduced hj the aftronomer royal from 
Dr. Lind's observation of the ediiitfe of the Moon in December, 1760. The longitude of 
Hawkhill may be further deduced from the end of the Solar edipfe ooienred there Jane jd, 
X769, which was at aoh. 19^. 45" apparent time. 

KIRKN£WTON;lat. ss"^- 5^. 30" N. 

H. m. fee. 

7. 14. 28} Internal contadt. Judged of by the con^pletaon of the thread of lieht. This 
obfervation was made by the Rev. Mr. Bryct, He did not fee the external contaS; nor hat 
he fixed the longitude of his place of obfcrvatioo. He Skj% it is 17 miles Weft of Hawkhill.. 
But the longitime may be deduced pretty near the truth from the end of the foJar ecliple, which 
was obfcrvcd here at aoh. 18'. 23" apparent time. 

G 1 B R A L T A R; lat. 360. 4'. 44" N. 

The loneitude of this place is not fiyed; but lor filing the fame Mr. Jarfime gives the fol- 
lowing obiervations, viz. 

June 8th, ift fat. emer. ph. aa'* 34" clock i', 16"^ before mean time. 
15th, lA fat. emer. II* 15* 54i clock I. %% before mean time, 
ajth, 3d lat. emer. iz. $9^ i6 clock z. 44 before m»o time. 

CAMBRIDGE. New-England; lat. 440. «5'. N. long. 4h. 44'. Weft, 
a. 30. 4 External contad.? By 7«^^« H^vUhrtp^ £4q. P. R. S. HolUfiaji Profellor of 
2. 47. 30 Internal jditto, J Mathematics. 

tie makes 0*s horizontal d^anaeter at 9 in the momingi»3z'. 33^,2; and $ *• diameter 
58'',6, the lealTdiftance of the centers 9'. 59^',?; fi> that the true duration of the ingrcfr ihould 
be ly. 56"; but this being contraded at Cambridge 1$" by parallax leaves z8'. 4Z", and there- 
fore he thinks the zft contad happened nearly z'. 15''. before the impreflion wasdifcovered by 
him. The time of the neareft approach of the centers he makes at jh. 37^ ; allapporeot time. 
Mr. Winthrop, with a power of the great telelcgpe, magnifying a6o timea, could perceive 
no fuch duflcinm round $ when on 0, as he faw at the internal conud, nor that imperfedt 
light which Mr. Dtmn mentions in ttSfcA to the traofit of Z761. He gives the above longi- 
tude as near the truth; but for the better fixing his longitude, he addatl£ following eclipses of 
Jupiter's (atcUites, as obfcrved at Cambridge, New-Englwid, viz. 

Z768. Apparent time, zft Sat. Z709. Apparent time. jftSat. 

April %s. 9h. zy. siff May Z4. I<A. 19'. T" 

jAzj z8. 9. 27. ay Aug. a3. 7. 3Z. 50 

June zo. 9* 37* ^5 
uly 3. 9- 45. 54 June 7. 9. x. 15 ad Sat. 

FRENCH OBSERVATIONS. 
P A R. I S. 
'M. MeJRgr^ with an acromatic tclelcopt, ift Icet foc«t, «>eniire 
' •• • -^ zSo. ^^ 



H. m. fee.*) CM. Meffier, with aj 

7.38.433 CM.C->..thefoo.i 



with fmaller telefcopes. 

M E U T E, near Paris. 

7. 38- 45 Internal contad. Meff. dc Fxmcby^ BsUly^ <U BTry, and two optidant. 



ROYAL OBSERVATORY of PARIS; lat. 48®. 5</. Z4". N. long. 9'.Z5''E. 

I CM. Caffinide Tbturjy | Both with 3^ feet acromatic teleicopes of 

' Int. cont. ^Duke dt Cbaulna \ Dollond. 

M. Maraldi, with a 3 fret ditto, made at Paris. 



7. 38. 537 

7. 38. 57^1 
7. 38- 503 



St. HUBERT. 

7. 38. 5Z Internal contad. "M., Le Manmier. 

BORDEAUX. 

7. 38. 50. Internal contad. M, Foguere, 

BREST, 

7. 38. 58 Internal conud. M. FardHM. 



AU 
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All the above obfervationsof the Internal CmtaB^ are reduced to the time of theroytl obfer* 
▼atory of Paris, allowing for the difference of meridians, &c. 

N. B. l^he External ContaSl was mifled by all the French obfervers, the Sun beine in a cloud. 
Monf. Mejfi<r meofured the diameter of $ , and found the greatcft meafure $^'\ and the 
Icall S2!'\' 

CAPE FRANCOIS; Lat. 19^ 47'. Long, not given. 
H. m. fee. 

a! 44. ^4 fnf.' dh"o. \ ^^"^- ^^'' "^'"^ * ^ ^^^ acromatic telefcopc. 

M A R T I N I C O. 
\ 11 57 In^ di°to \ ^y * miffionary. Neither latitude nor longitude given. 
AUSTIN AFFAIRS, London; 3" of time call of St. Paul's*; that is i8"i weft of Greenwich. 

^ T« ^Rl Ft» r«nf 1 ^^' Albert^ with a % feet reflcdor; power no. He fays that (J 
I' i« ^1 r„» *^u/l r after the time marked for the internal contad the light of Q's 
y. 29. ooj Int. ^""; J^^ Jjjoib 731 rjyW f r *-^ , . ^ v.^ 

WINDSOR CASTLE; lat. 51". a8'. 15". N. long. V. 14"^ W. 
Q /^ r » I. 7 By Mr. /Tflrr/V, mathematical maftcr, of Chrift'sHofpital; with 
7. ». a9| tu. cont. j^ ^^^ jg .jj^|j refleAor of Sborfi power 55 times. 2 *• diameter he 
7. a6. 37t Int.duto. ^ makes 59"4; 0'» diameter 31'. 4a". 

EAST DEREHAM, Norfolk; Lat. s^""- 40 . 
"7 By P-cv, Mr. lVollaJlon\ who likcwife obferved the, 
7. 14. 54^ Ext. cont. > Beginning of Q's eclipfe at i8h. 44'. 39" 
3 End of the dune at 20. 30. aj. 

P. 5. The following lift of correfpondent eclipfes of Tupitcr*8 (atcllite arc given, for the 
better afcertaining the difference of meridians of Greenwich and Glafgow. 

GLASGOW OBSERVATORY. 
176a. Apparent Time. 

Sept. II. Tm. loh. $$'• 33''f 7 
Oet. 4. Im. II. 13. aat?- Good. 
1763. Nov. I* Im. 9. a8. a9 ^j 
1 765. Pee. aa. Im. 15. 54. »5 »n<i»ff« 
The above obierv:ations were made by Dr. H^iffon, with a refledor of Sbert\ of 18 inches. 

176a. Apparent Time. Corkespondino Observations. 

Sept. II. Im. Iih. I v. 43" 5f«rrr7^«f, a feet rcfledor; by Mr. Majkelyne. 

,763. NoV. J: {": ": « ^^SurrrPru,.',l^uA^&^r,^\^^\>-jVix.SUr,. 
1765. Dec aa. Im. 16. la 19 Grr<'ATt;/«d, 6feetrefledor; by. Mr. ilf^^^/jriM. 

N. B. Mr. Shori% houfe in Smrrtfreety where three of thefe four obfervations were made, it 
a6" \ of time weft of Greenwich, aj comparing the three firft obfervations in each of the above 
lifts, maUngaa allowance of ^'*\ of time.fbr the difference of the two refle^ort; Gla&ow Ob* 
fcrvatory comes out 17'. 10". weft of Mr. Short' % houfe in Surry-Jireet^ or 17'. 36"^ of time 
weft of the royal obfervatory but in the above Uft it is only reckoned 1 7'. 1 1" weft. By an im- 
mediate comparifon of the two immerfions of December aad, allowing ao" of time for the 
difference of aperture bf the 6 feet rCfle<ftor, and the rcfledor of 18 inches, Gla%ow will come 
out 17'. 34" weft of Greenwich; agreeing within %" with the refult obtained from the three 
former obfervations. 

I. An Account of the Contaffs of the limbs o/*VENUS and the SUN, June 3</, I7<^9, at obferved by 
the Right Hon. WILLIAM ^j/W^ST^IRLINO, at bis feat at Bafienridge^ Nrwjerfey. 

Apparent Time, Lat. 40°. 4c/. N. long. 4h. j8. of time weft. 

ah. 16.' 00" Firft difcovery of the external contad at the ingrefi. 

a. 34. I a Total inpjefs. 

The above account is extraded from his Lordfliip's letter of Tune a9th, 1770, to the Rev, Dr. 
Smith Provoft of the College of Philadelphia, and was communicated to the Society, July aoth 

• St. Paul's London is'aa^i ^^^ of the royal obfervatory; audits latitude 51®. 3c/. 45". 
N. B. The latitude of the royal obfervatory at Greenwich, is 51^. a8'. 37". 

Vol. I. R following, 
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following, together with hi» Lordlhtp's obCervations of the comet, which are inferted below. 
He writes that he had no opportunities of making any other obfervations refpc^ng the traiftt 
of Veaits i^ept the coBtads, and that his clock was properly regulated. 

%. Ot/crvatiM •/ the CMtaBs of the limbs o/VE^VSamd the SUN, June y, 1 769, made hy 
.Afr, William Poolet at IVilmington^in Pentifylvama, 

Lat. • 390. 44'. 3''. N. Long. jh. 2'. 9". W. 

Eztradted from a letter to Mr. Otoem Biddle^ and communicated to the Society, Dec. 2iil-X770. 

}With a refra Aor of I a fe^ magnifying oower about 50 times. 
Mr. PofiU thinks the external conta^ was feveral feconds 
before the time marked in the margin. 
The internal contad was taken tuft as t^e Sun's light began 
to furround the pUnet; though his limb was not vim>le 
beyond the planet, till a Iccond or two afterwards. 



To the AMERICAN PHILOSOPHICAL SOCIETY, held at 

^\v\2A&^v^ for promoting ufeful knoiv ledge. 

GENTLEMEN, 

I TAKE the liberty of communicating to you an im- 
provement in the conftrudtion of Godfry^z double re- 
flecting quadrant, which I have difcovered about two years 
ago, which may beof fervice to fuch as ufe that excellent in- 
ftrument. The greateft inconveniencies arifing from the 
former conftrudion of it are owingtothebadnefsof the glaf- 
fes, the planes not being ground parallel to each other, and to 
its ftanding in need of a new and careful adjuflment almoft 
every time it is ufed. Both thefe imperfedions, I appre- 
hend, are thoroughly removed by the newconftrudiion pro- 
pofed. I have heard, that Mr. William Grant, an ingeni- 
ous mathematician of London had alfo made fome improve- 
ment in that inflrument; but I had not heard it before 
eighteen months had elapfed, after I had perfedted my de- 
monftration of it, and fpoke to the workman to conftrud 
it accordingly. 

As the propofed alteration makes the inflrument capable 
of affording a number of obfervations, the unavoidable er- 
rors 

* Mr. Ptole had no opportunity of afcertainiog the latitude or longitude of Wilmington by 
celefiial obfervations, but they are both to be gotten with fufficient exStdnefs from Mr. BiddWt 
meafurement between New-Caftle and the Philadelphia obfervatory p. 87. From that mca- 
furement, we get Wilmington weft of Philadelphia obfervatory 0741^ ptfrchcssas23'. 38",8 
diff. of meridians, or i', 3V',6 of time; and foath of the fame 473»4 pcrche8=»ia'. ^»",6diff. 
of latitude. Whence the latitude and longitude of Wilmington in refpedl to Greenwich, arc 
as above fct down. AT. SMITH, 
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rors arifing from them may be greatly Jeffened, by taking 
a mean of them : So that angles may be meafured by it 
with much greater precifion than can be attained by the 
common quadrants. This will make it peculiarly fervice- 
able for finding the longitude at fea, from the obferved dif- 
tance of the Moon from the Sun, or from a known ftar 
near her path. For unlefs this diftance is meafured accu- 
rately, it will occafion a confiderable error in the deduced 
longitude. 

That the inftrument may anfwer thefe purpofes, it is de- 
(igned that the arch {hall contain an hundred and twenty 
whole degrees, and be numbered from the middle to i20t 
both ways, and that inftead of one central fpeculum two 
fhould be affixed to the index, and inclined to each other 
in an angle of 60 degrees. When they are once adjuAed ta 
this inclination, let them be fcrewed faft by the mflrument 
maker. 

Now the largenefs of the arch will enable us to meafure 
much greater angles than can be meafured by the fore oh- 
fervation of the common odant. If the Sun be within 3a 
degrees of the zenith, the double fextant will give his al- 
titude either above thefouthern or northern horizon, as may 
bemoft convenient; or for the fake of greater precifion, both 
may be taken in the fame manner as by theforeobfcrvation; 
and then half the difference between their fum and i&o de- 
grees, being added to the lefler altitude when the fum is 
kfs than i8a degrees, or fubtraded from it, when greater, 
will give his true altitude from neareft horizon more ac- 
curately than either of them feparately could give it. This 
may be done by one central fpeculum alone and one half 
of the arch. The fame may be repeated by the other, and 
the mean of all the four obfervations taken as ftill nearer 
to the truth. Hereby the error of adjuftment is taken a- 
way, and that of the obfervations, leflfened. Or thefe er- 
rors may be correfted by the mean of four obfervations, 
when only one horizon can be made ufe of, in the follow- 
ing manner. Let the altitude be taken in the common 

way, 
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way, as by a fore obfervation^ by one central fpeculutn 
and noted; let the index be pufhed ftill farther along the 
arch and the image of the Sun will again be brought down 
to the horizqn by the other central fpeculum, which affords 
another obfervation of the altitude to be noted alfo; count- 
ing from the end of the arch next to the obferver in the 
firft cafe, and from the middle of it in the latter. Then 
let the arch of the inftrumeat be held upwards, and, the 
center downwards, and the index be moved the contrary 
way ; this will give two other altitudes. The mean of any 
two of thefe obfervations that depend on the fame glafles 
gives the true altitude free from the abovementioned errors. 
The fame may be faid of taking any other angles. 

The inverting of the inftrument is not neceiTary in tak- 
ing angles, when it is indi6Ferent which of the obje£):s is 
brought to the other by refle£kion ; as in meafuring the diC* 
tance between two ftars. But when one of the objeds is 
brighter than the other, it is ncceffary to bring the bright- 
er to the other by reflexion, in that cafe it is neceflary to 
invert the double fextant. In other cafes it will be found 
more convenient to make all the obfervations,byonly mov- 
ing the index both ways. 

When the diftance of two objedls is continually chang- 
ing, and expedition is neceflary in the obfervation; two 
or more pieces of brafs fliould be made to Aide on the arch 
of the inftrument, that the degrees noted by the index 
may be marked, by bringing one of them up to the index 
and fcrewing it faft to the arch, where it muft remain, un- 
til all the obfervations are made. In the fame manner 
may all the obfervations but the laft be marked; that no 
time may be loft: in reading ofi^ the degrees and minutes 
and writing them down. When the obfervations are com- 
pleted, they may be read off^, by bringing the index clofe 
up to the abovementioned pieces, and written down at 
leifure. 

That the moving the index backwards, will give the alti- 
tude of the Sun or ftar above the horizon, when the arch 
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hangs downward*, will appear very evident, by confide- 
ring, that the image of the Sun is brought down to the 
horizon, by pufhing the index from the obferver, and con- 
fequently the image of the horizon is alfo funk as much 
below the true horizon; therefore, when the index is moved 
in a contrary diredion or towards the obferver, the image 
of the horizon is thereby raifcd up to the Sun in the Hea- 
vens, and their diftance is (hewn on the arch. But as it 
is requifite to bring the image of the Sun to the horizon, 
by moving the index both ways, this is eflFedled by invert- 
ing the inftrument; holding the arch downwards, while 
one obfervation is made, and upwards while the other is 
made. 

The above illuftration is fufficient to anfwer all the pur- 
pofes of a demonftration to fuch as are acquainted with the 
theory and principles of this inftrument; asitfhews, that 
the demonftration is nearly the fame for the obfervations 
made both with the arch hanging down, and with it invert- 
ed. But as it may be defircd by fome, 1 fhall infert the 
demonftration for the obfervation with the inverted double 
fextant, which will (hew more clearly the reafbn of gra- 
duating the arch both ways from the middle. 

Let the double fextant inverted be reprefented by APQRj 
(See Plate IV. Fig. IL) QAR being the common fextant, 
and QAP the additional part propofed ; in which it is to be 
proved, that while the index moves from the pofition 
QCA, to that of AFD, the folar image will move twice as 
far from S, down to the horizontal line IDG, and will be 
feen by the eye at I, in the horizontal line IG, parallel to 
HO ; fo that the angle QAD (hall be half of the angle 
SFH, which is the Sun's altitude. 

Let SF be a ray of light from the Sun at S, falling on 
thefpeculum at F, and from thence refleded to the fpecu- 
lum at G, and from thence refledted again to the eye at I, 
where the folar image will be feen in the horizontal line 
IG; the fpeculum at G, being fet parallel to the line AQj^ 
or to the larger fpeculum at F, when the index is at Qj^or 
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the beginning of the graduations. Now it is to be proved, 
that the angle SFH, is equal to twice the angle QAD, 
which is the diftinguifhing peculiarity of this inftrument. 

DEMONSTRATION. 

Since NGM, is parallel to CBA, the angle NGC, Is 
equal to GCB, and the angle MOB, is equal to GBC, being 
alternate; but the angles NGC, and MGB, are equal from 
the laws of reflexion, which make the angle of incidence* 
equal to that of reflexion. Therefore GBC is an ifofceles 
triangle, having the angles at B, and C, equal. 

Again, fince HFS+SFI>=(HFI>=QAD+FEA=QAD+ 
+DEA=QAD+FBC=QAD+QAD +BFA=2QAD+BFA 
=iQAD+GFA=) 2QAD+SFD. Therefore, HFS=2 
QAD. 

That the inftrument may be held with greater eafe, an 
handle may be affixed to the back of it, or another fextant 
might be added diredlly oppofite to the middle of the other 
two, and the index continued to the oppofite arches, mov- 
ing on the center; which would have its advantages efpe- 
cially on land. And as the errors of adjuflment and ob- 
fervation may be corredled without the fecond central fpe- 
culum, it may be negleded. 

This improvement of an inftrument, which was firft in- 
vented and conftrudled by Mr. Godfrey of this city, and 
which, I do not hefitatc, to call the moft ufeful of all 
aftronomical inftruments that the world ever knew, I hope 
will make it ftill more ferviceable to mankind. But how- 
ever this may be, it is fubmitted with all due refpedl to the 
fociety, by 

Their very humble Servant, 

JOHN EWING. 
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To the American Philosophical Society, held at 
Philadelphia^ for promoting ufeful Kmnvledge. 

GENTLEMEN, 

SINCE my delivering in the fhort account of the im- 
provement, which I propofed in the conftruftion of 
Mr. Godfrey^^ double rcfledling odant, at a late meeting 
of this fociety, I have been induced to fubjoin a relation 
of the manner in which [ was firft led into it, and of the 
time when it was eflPedled. In the beginning of the year 
1 767, finding that the common arch of the o£tant was too 
fhort, for taking large angles by afore obfervation,I thought 
that it might be conveniently enlarged; and foon after 
found that this enlargement might anfwer valuable pur- 
pofes both at Tea and on land. I communicated, to Mr. 
Benjamin Condy^ mathematical inftrument-maker of this 
city, my propofal for making the inflrument with double 
the ufual arch, and the addition of a fecond fpeculum on 
the index, inclined to the other in an angle of half the 
length of the arch; as appears by his certificate, which I 
have here inferted in the following words, viz. 

** ^J^HIS is to certify y Thatfometime in thefpring orfum-- 
-^ mer of the year 1767, the Revd. Mr. John Eiving^ 
of this city J communicated to me a propofal of his ^ for ma^ 
king Godfrey^ s Sextant ivith double the ufual arch^ and the 
addition of another fpeculum affixed to the index^ and inclined 
to the other in an angle of half the enlarged arch ; and 
that nve had frequently converfed together on the purpofes 
deftgned to he anfwer ed by this neiv conflruSlion. As nvit^ 
nefs my hand this loth day of January ^ 1770. 

BENJAMIN CONDY:' 

About two years after I had thought of this conflru^ion 
of the inftrument and perfefted the demonflration of it, 
which 1 laid before the fociety on the original fcrap of pa- 
per, on which it was firft written, I learned by converfing 

with 
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with Mr. William Grants an ingenious mathematician and 
merchant of London, who came to this city about April 
or May 1 769, that he had alfo propofed an improvement 
in the fame inftrument, but different from mine in thefe 
refpeds, viz. His was a complete femicircle, having the 
horizon glafs and place of the eye fixed on the arch, and 
without the fecond fpeculum on the index ; which anfwer- 
ed nearly the fame purpofes, with mine ; excepting that 
by its wanting the above mentioned fpeculum, it afforded 
but half the number of obfervations which my conftrudion 
admits of. The firft intimation I ever had of his improve- 
ment was from the Rev. Dr. William Smithy provoft of 
the college in this city, in May laft; to whom I had fome 
time before mentioned, that I had thought of fomething, 
which might be deemed an improvement in the conftrudion 
oi Godfrey^ % quadrant. This Dr. Smith intimated to Mr.' 
Grant J upon his informing him that he had improved that 
inftrument before he left London ; which circumftance in- 
duced the Do£tor to promife him an introduction to my 
acquaintance, as appears by his certificate in the following 
words, viz. 

Philadelphia, 12th Jan. 1770. 

" REV. SIR, 

" TNanfwer to your requeji'^ that IJhould certify the oc- 
•^ cafion of my introducing Mr. Grant to you^ I do ivell 

remember it to ha^ve been as follonvs. That ingenious 

gentleman having been recommended to my acquaintance^ by 
fome of my friends to the northivard^ nve happened^ one 
day about the beginning of laft May^ to fall into converfation 
upon fome literary fubjeSis. Among other things^ Mr. 
Grant mentioned an improvement ivhich he had made in the 
confrudion of Godfrey'* s quadrant^ and vuith a truly com^ 
municativefpiritfeemedvuilling to explain the nature of his 
improvement^ by making out a draft orjketch of it for me. 
It happened that Ivuas tofet out the day folloiving^ on a 
journey to Northampton County^ and Mr. Grant vuas appre^ 
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henfiire that he Jhould have Philadelphia before my return. 
I then reepUe£ied ixfbat you had told mejbme time be/ore^ 
concerning your improvement of Godfrey^! quadrant j and 
fpoke to Mr* Grant ni follows: I amjorry^ I am obliged to 
go out of to'wit to morrow^ as I could nvifh to havefome 
further converfation on thisfubje6i\ but there is a gentle- 
man of this city r the Rev. Mr. Ewingy ivhofome time ago 
mefttioned to me an improvement of afimilar nature^ nvhich 
he had made^ and I believe he has engaged a ^workman to 
fni/h a quadrant for htm^ on the plan he has projeSled. 
Are you acquainted tvith Mr. Enving ? If not ^ Iivillbring 
you together^ for I voouldvoijhyou to compare your fchemesy 
and to have a conference ivith each other. Mr. Grant ex-- 
preffed his defire to be acquainted nvith Mr. Ewing^ and I 
accofdiiigly introduce them to each otber^ before I went 
on my journey. WILLIAM SMITIf.^^ 

To the Rev. Mr. Ewing, 

. Thefc things I have mentioned not from a folicitudc a- 
bout the invaMion, biit tofliew^ that, what has often been 
iiippofed probable in aflBairs of this nature, has adually 
taken place in theprefent inJRahce; that men at the diftance 
of many thouiand miles might fall nearly upon the fame 
inventions, about the fame time, without any previous 
correfpondence or acquaintance with each other. J. £. 



An ESS AT on the Ufe ofCDMETSy and an Account of their 
Luminous Appearance; together voith fome Conjec- 
tures concerning the Origin of HEAT. 

i?y H U G H W 1 1- L I A M S O N, M. D. 
Read before the Society ^ Nov. 1 6thy 1 770. 

A COMET is a folid dark body revolving round the 
Sun in ftated periods, receiving light and heat from 
the Sun. Comets revolve as other planets do in an ellipfis. 
Vol. L S one 
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one part of which is much farther from the Sun than ano- 
ther; fome of them are very eccentric; that which appear*-^ 
ed Anno 1680 was twelve thou(and miliions of mHes 
from the Sun in aphelk), it was not half a million in 
perihelio. The period of the comet which appeared 
Anno 1758 is 75 years. That o£ 1661 is 120 years. 
And that of 1 680 is 575 years. Though comets doubtleft 
move in an ellipfis, yet from the extreme length of their 
path, the finall part that falls under our obfervalion, the 
difficulty in determining the comet's abfolute diftance or 
velocity, &c. we have obtained no certainty concerning 
the period of any comet except the three I have mention* 
ed, nor (hall we ever determine their periods in all proba- 
bility, except by a feries of obfervations on the return of 
each particular comet, which may require feveral ihou* 
fands of years. 

G)mets receive their light and heat from the Sun, for 
they appear to have no light of their owii, and are thence 
invifible, except on their near approach to the Sun. la 
the year 1723, an aftronomer had the forttioe to diicover 
a comet by means <^ his teleicope before it wafe bright 
enough to become vifible by the naked eye. The great 
comet which appeared Anno 1743 feemed no larger thaa 
a ftar of the fourth magnitude when 6rft diicovered; aa it 
came down towards the Spn it acquired a tail, and increaf- 
ed gradually in fize and luftre till it obtained that amazing 
form with which it terrified half the world. As this co-» 
met departed from the Sun, its tail decreafed, it loft its 
brightnefs, tit! in a (hort time it became invifible; this has 
alfo been the fate of every other comet; hence it is plain 
that their light, like that of other planets, is borrowed 
from the Sun. 

Having juft mentioned thofe general properties in which 
comets evidently agree with other planets, I (hall now try 
to account for that luminous train which attends them on 
their approach to the Sun, from which they are generally 
denominated blazing (lars, and are fuppofed to differ ef- 

fentially 



Digitized by 



Google 



ASTRONOMICAL PAPERS 135 

fentially from every other planet or ftar. If I fhould be An- 
gular in any part of my opinion on this fubjedt, I prefume 
I fhali be indulged, fince it ia mattei* of mere hypothefis. 

Garnets are not blading ftars, they do not born at all, 
nor is there any remarkable heat in that tail which has fo 
often terrified the natbns, and been thought to portend 
diflblution to the world itfelf. The comet of 1743 had 
acquired a tail fome thoufands of miles long aboye two 
months before he pafled the Sun, while he was yet three 
hundred millions of miles from the Sun. Surely this could, 
not be a flame of fire kindled by the Sun, elfe comets take 
fire in a place where every drop of water on this globe 
would inftantly freeze. There is no greater reafon to think 
that comets burn by their own heat, fince their tail, what- 
ever it be, as well as their light, evidently ctepends on the 
Sun, as we have already explained. 

Philofophers have differed greatly in their attempts to 
account for the tail of a comet. One imagines that comets 
are furrounded on all fides by a lucid fiery vapour, or at- 
mofphere, which on account of the Sun's fuperior light, 
is only vifible in the dark, whence we^fee no part of it but 
that which is in the ihadow <^ the comet on the fide op- 
pofite to the Sun. According to him their atmofphere 
extends in all diredlions feventy or eighty millions of miles, 
for fbrae comets have appeared with a tail of that length, 
fo that from the near approach of comets to the earth we 
muft frequently have been enveloped in that fame lucid 
atmofphere. 

From the extreme viciflitudes which comets feem to en- 
dure, at one time penetrated with intolerable cold, at ano- 
ther time blazing with definitive heat, fome have irre- 
verently conjectured that they were defigned as a place of 
future refidence for the unhappy tranfgreflbrs in this flate, 
and thus vainly fuppofe that fifty or an hundred worlds 
were created for the fake of punifhing the inhabitants of 
this little globe. It is fufficient to have mentioned fuch 
conjedures. 

The 
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The great Sir Jfaac Newton was of opinion, that comtts 
were deligaed, anK>ng other pUrpof^, to nourifli and re* 
freCb this earth and all the neighbouring planets. He 
imagined that by vegetation and putrefadlion^ a great deal 
of radical moifture is confumed or changed into earth; 
that the tail of a comet is a thick vapour exhaled from the 
comet by the heat oi the Sun, which vapour is fcattered 
through the planetary regions, and part of it being receiv- 
ed within our atmofphere, occafionally fupplies our lofe 
of moifture. 

Whatever properties have been afcribed to heat, it feems 
very clear that evaporation cannot be performed unlefs by 
means of an atmofphere whereby the fluid ie attracted, 
fufpended and carried oflF. Therefore if we fuppofe that the 
earth and all the planets are fupplied with radical moifture 
from the comets, we muft alfo fuppofe, that the folar fyf^ 
tem is univerfally filled with an atmofphere fufficient for 
attrading and fufpending fluids, which hypothefis would 
certainly deftroy our prefent fyftem of aftronomy. Befid^s 
this we may obferve^ that from the moft accurate chymicftt 
analyfis, there feems great resibn to believe, that all the 
apparent changes in matter depend on combination .and 
folution alone. That water may be combined with earth 
and again feparated from it; but, that fince the creation, 
this globe has not fuftained the abfolute lols of one ounice 
of water, or gained one ounce of eavth. Therefore we 
do not require any nourifhement from the vapotilr of eomets. 
I fee no reafon to doubt that comets were created like 
this world, to be the refidence of intelligent beings; fome 
of them no doubt which travel toimmenfediftancestbrough 
the Heavens, may be inhabited by an order of beings, 
greatly fuperior to this (hort lived race of mortals, and 
much better fitted for comprehending and admiring the 
works of their divineoriginal, which they behold in greater 
perfection. One of the primary ideas we form of the 
Supreme Being is, that he is the fource of life, intelligence 
and happinefs, and delights to communicate them; the 
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earth we tread, the water we drink, and the very air in 
which we breathe, fwarm with living creatures, all fitted to 
their feveral habitations. Are we to fuppofc that this little 
globe is the only animated part of the creation, while the 
comets, many of which are larger worlds, and run a nobler 
courfe, are an idle chaos, formed for the fole purpofe of 
being frozen and burnt in turns. We cannot admit the 
thought } the comets are doubtlefs inhabited. The great 
viciffitudes of climate, is the only plaufible obje£tion that 
has been made to this opinion. The comet of 1680 came 
within one hundred thoufand miles of the Sun, but the 
Sun's whole diameter is more than feven hundred thoufand 
miles. The comet's heat was then fuppofed to have been 
two thoufand times hotter than red hot iron; but the fame 
comet was about twelve thoufand millions of miles from 
the Sun, at his greateft diftance, when it is fuppofed, that 
he perceived ten thoufand times lefs heat than we ufually 
enjoy. Hence it is fuppofed, that fuch a planet could never 
afford a comfortable refidence for rational creatures. 

But here philofophers have taken for granted that the 
heat of every body is inverfely as the fquare of its diftance 
from the Sun, a proportion which I greatly fufpeft ; for I 
apprehend that it is contrary to experiment. 

W€re heat a certain body proceeding immediately from 
the Sun, the quantity o€ heat in any fpace would doubt- 
lefs be invtrfely ae the fquare of its diftance from the Sun. 
But I fee no reafon to believe that heat comes from 
the Sun, while there is much reafon to think that it does 
not. * We perceive that light comes from the Sun. We 
alfo perceive that heat is produced in the bodies on which 
the rays of light fall, hence we are apt to confound light 
jknd heat together, though it be demonftrable that light is 
/not heat and that heat is not light. So contracted is our 
/ knowledge of the primary conftituent parts of bodies, that 
r we cannot readily determine why any particular caufe 
fhould not excite heat with equal facility in all bodies. 
But we are taught by experience that different quantities 
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are produced by the fame caufe, according to the medium 
on which it operates. It alfo appears that the particular 
aptitude of any body to be heated is nearly as the elaftici* 
ty of that body, or the cohefion of its parts. Whatever 
produces a tremulous motion in the particles of any body> 
excites heat in that body, and 'uice verfa whatever excites 
heat produces a tremulous motion in the particles of the 
body. Does heat therefore confift in nothing elfe than 
the rapid vibrations. of the minute particles of any body? 
or is there an elementary principle of firediflFufed through 
all bodies, which is only excited or brought into adlion 
by any caufe which produces a tremulous motion in the 
particles of thofe bodies ? The latter feems moft probable, 
though in folving the prefent hypothefis there is no dif- 
ference whether heat depends on the fimple vibration of 
the particles of matter, or whether it depends on the fire 
which was only brought into a£tion by the vibration of 
thofe particles, provided it fliould appear that the heat 
in every body is uniformly as the vibratory motion 
of the particles of that body. — This I apprehend is the 
cafe, and fliall beg leave to mention fuch evidence as feems 
to render the matter at leaft very probable. 

Philofophfira.have enumerated five methods by which 
heat it generated, viz. i . by aittritiot^ 2. chymical mixture, 
3. fermentation, 4. inflammation, and 5. by the Sun. In all 
thefe cafes it appears that the heat depends on a vibratory 
motion which by one means or another is excited in the 
particles of the body. 

I. Heat is produced by attrition, or by the ftriking or 
rubbing of one body againft another. In this cafe tfi^re 
can be no doubt that the heat depends on the vibratory 
motion of the particles, hence bodies are fooneft heated 
where the friction is confiderable, provided the bodies have\ 
alfo a proper degree of elafticity. For the motion once \ 
communicated to the particles of an elaftic body, are re- 
tained a confiderable time, and increafed by every fucceed- 
ing ftroke of the caufe which put them into motion. The 
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quantity of heat produced in any body by frifltion, de- 
pends greatly on the body being fit to preferve the motion 
once communicated. Thus a faw fixed in a hand vice fo 
that it may long retain hs tremulous motion, will foon be 
heated, whilft the file with which h is rubbed is not foonf 
heated, being held in the foft unelaftic hand, whereby the 
vibratory motion of its particles are immediately deftroyed. 
The facility with which fome bodies are heated before 
others, and with which the fame body mary be heated ia 
one pofition rather than in another, abundantly prove that 
the quantity of heat produced in any body by fridion wilP 
not be as the motion communicated, but as the ftrokes 
communicated, together with the number of vibrations re- 
tained and conununicated in confequence of each ftroke. 

2. The heat which is produced by chymical mixture 
has been the fubjedl of much fpeculation.— -There are fiin- 
dry bodies which joined together produce confiderable heat 
as water with oil of vitriol ; others produce cold, as faft of 
nitre with water. Why fhould one union produce heat 
the other * cold ? It appears m general that all mixtures, 
properly fo called, produce heat, all folutions produce 
cold. But in every mixture the bodies undergo a certain 
change in their qualities, whereaa bodies undergo no* 
change by folution. This may point out to us the true 
origin of heat in one cafe^ and cold in the other, and the 
pores of the one body are fo conftituted as that the minute 
particles or atoms of the other body may penetrate into 
them, a general diflblution of the conftituent parts of the 
body muft enfue, the minute particles being rent afunder 
by the attractive force of the parts ; fuch diflR^lution of the 
conftituent parts of ^a body neceflarily alters the qualities 
of that body. We may eafily perceive that in the rapid 
union of fuch bodies by which the minuteft particles are 
rent afunder, the vibratory motion of thofe parts muft be 
greatly in creafed. Hence the generation of heat by mix- 
tures% Hence too the heat in fuch mixtures, fecms to be 
in proportion to the number of particles, which in any 
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body of a determinated bulk, rufh into union with and de« 
ftroy the texture of one another. 

In folutions or cooling combinations no change is pro- 
duced in the qualities of the bodies. . Thus by a folution of 
nitre in water cold is produced, and the fait may bedepo* 
fited from the water, or the water be evaporated, and 
neither of the bodies undergo the leaft change. In this 
cafe it appears, that there is no diiTolutionof the conftituent 
p^rts of either body, by the attractive force of , the other, 
or by the conftrudion of their parts; but that the globules 
of one body adhere fuperficially to thofe of the other, and 
the particles of the fluid are fimply charged with thofe of 
the folid, by which means the vibratory motion of the 
particles isdiminifhed, whence qold is necefllarilyproduoed. 

It has been obferved thatfpirit of nitre mixed with water 
produces heat, while the fame fpirit mixed with fnow pro- 
duces the mod intenfe cold. This may be probably ur^- 
ed as an objedion to the above theory of heating and cool« 
ing combinations, under the apprehenfion that fnow being 
nothing elfe than frozen water, fhould on thefe principles 
produce the fame effects, on combination with any third 
body. But it muft be obferved^that one is a mixture, the 
other a folution. Water joined with fpirit of nitre produces 
a mixture, the bodies undergo a change of qualities, and 
heat is generated. Pour the fpirits of nitre into fnow and 
nothing will follow, at leaft nothing has followed but a 
folution of the fnow in the fpirit. For thefe experiments 
have always been made when the temperature ot the 
fpirits was much below the freezing point of water, fo that 
the fnow could not be melted by fuch combination. Hence 
there being no intimate union of the parts, nor any thing 
elfe than a proper folution, cold was generated as in all 
fimilar cafes. 

3. Heat produced by fermentation or putrefadion, may 
be accounted for in the fame manner as that produced by 
chymical mixture, there being no doubt that new mixtures 
are conftantly forming in every. putrefcent or fermenting 
body. 4. Heat 
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4. Heat which is produced, foy inflammation fcems alfo 
to depend on the chymical mixture of bodies. In all bo- 
dies which blaze there is found an acid and mephyticair, 
which feem to abound in thcrfe bodies in proportion to their 
different degrees of inflammability. The feparation of 
thefe two bodies conftitutes a flame; this we obferve can 
only be eflFefted by means of a third body, viz. common 
air. The union of the acid with the water that is fuf- 
pended in the air, and the union of the mephytic with the 
common air, produces two heating mixtures. Hence heat 
is excited by flame« 

5- Heat is produced by the Sun : Does that heat pro- 
ceed immediately from the Sun, as is g^enerally fuppofed, 
or is it mechanically excited by the adion of the rays of 
light 5 The latter is moft probable. We have feen a variety 
of methods by which hesrt is produced. They appear in 
different fbrms, but they all terminate in the fame thing; 
they are different methods of exciting a tremulous motion 
in the pa«rticles of the body. By fome of them the moft 
intenfe heat is produced, and yet in no cafe is there any 
adual addition of foe. When heat is excited by the Sun, 
there is alio a tremulous motion excited in the particles of 
the body, they are expanded, ^c. The phenomena re* 
femble thofe of heat excited by other means, whence it 
feems unphilofophic to fuppofe that there fhould be an ac- 
ceflion of fire in this cafe more than in the others. I there- 
fore fuppofe that all the heat 'which is caufed by the Sun^ 
depends an a tremulous motion excited by the rays of lights 
in the particles of the body ivhich is heated. Hence it will 
follow that the heat of any body 'ivill not be according to its 
dijlance from the SuUy but according to thefitnefs of that 
body^ to retain and propagate thefenjcral vibrations nvhich 
are communicated to its particles fy the rays of light. Hence 
it is that the air which is very elaftic, when well com- 
preflTed by the weight of the incumbent atmofphere, will 
receive a great degree of heat near the furtace of the 
earth, while the light thin air whofe particles are removed 
Vol. L T to 
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to a confiderable diftance, as on the top of a high moun- 
tain, is always in a freezing ftate within the torrid zooe*. 

. Let us fee how this theory of the generation of heat 
may be fubfervient to the inhabitants of the Qometarj 
worlds. 

It is evident that comets are furrounded with an it- 
mofphere very diflferent from that of our globe; the 
heighth of our atmofphere is hardly fuppofed to exceed 60 
or 70 miles, while that of a comet is frequently 8 or 10,000 
miles. Why fhould they have fuch a weight of atma* 
fphere more than us ? This is doubtlefs fubfervient to fome 
very extraordinary purpofe. We may alfo fuppoie with 
great probability, that the atmofphere of a comet differs 
greatly from ours. The particles may be fmaller, more 
fubtile, elaftic, and much more eafily heated, whence the 
Sun's rays may be enabled to warm fuch an atmofphere 
compreffed together by the weight of eight or ten thoufand 
miles, at a diftance from the Sun, in which we fhould 
perceive the moft intenfe cold. This will explain the man^ 
ner in which the inhabitants of a comct may be fufficiently 
warm at their greateft diftaQij:e fjrom the Sun ; but if they 
were proportionably heated on their neareft approach 
to the Sun, their fummer heats would be intolerable; but 
this muft certainly be the cafe if their atmofphere were in a 
permanent ftate, and continued in all feafons of equal den- 
fity and weight. We are certain however from obferva^ 
tion, that this is not the cafe; for as the comet approach^ 
the Sun, we can eafily perceive its atmofphere greatly 
rarified, and thence rendered lefs fit for generating or re- 
taining heat. But this is not the principal relief which 
cometarians receive from the iiimmer's heat. The atmo- 
fphere of a comet feems to undergo a change which is pe^ 
culiar to itfelf. It is removed by the rays of light, and 
thrown off to a confiderable difiance behind the planet. 
It is dcmonftrable that the rays of light pafs with amazing 
velocity, they travel above thirteen millions of miles in a 
minute; fuch amazing velocity multiplied into their weight, 
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however fmall they be, muft give them a canfiderak mo^ 
mcntum or impelling force, which muft be great in regions 
near the Sun; by this force they repel the extremely fub- 
tile and light particles of air, and drive them off to fuch 
a diftance behind the comet that their weight is hardly per- 
ceived on its furface. The atmofphere being thus repelled 
by the Sun's rays, and thrown as it were into a (helter be- 
hind the planet, will be there extended longitudinally in 
the form of a (hadow, being very rare towards the top. 
Every particle near the furface of this immenfe ftream of 
air muft be illuminated by the refradion and reflection of 
the Sun's rays, whence they will exhibit the faint appear- 
ance of a blaze. Thus we are apt to imagine that a comet 
is intenfely hot, and that a prodigious flame proceeds from 
it, while we fee nothing elfe than its enlightened atmo- 
fphere. 

As the inhabitants of comets are not prefled by day{ 
when they come near the Sun, with a thoufandth part oiF 
the atmofphere which ufuaHyfurrounds them, and which 
is doubtlefs the mediate and principal caufe of their per- 
ceiving heat, we may eafily fee how they may be tole- 
rably cool at noon day, on their neareft approach to the 
Sun. 

If we might form any conje^ure concerning the life of 
a cometarian, from the annual periods of the world which 
he inhabits, we fhould apprehend that he far exceeds the 
years of an antedeluvian. Or might we attempt to mea- 
fure the continuance of this globe, from the length of time 
which will be neceffary to bring the aftronomy of comets, 
as well as every other fcience to that perfeftion at which 
they muft doubtlefs arrive, we fhould infer that a fmall 
portion of that time is yet elapfed. On which ever of thefe 
fubjeSs the mind is fuffered to ftray for a few minutes, it 
will find fufficient fubjed of a pleaung fpeculation. 
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A letter from David Rittenhoufe^ A. M. of Norriton^ to 
William Smith, D. D. Provoji of the college of Phila- 
delphia; containing obferuations of the COMET, nvhich 
appeared iti June and July, 1 770 ; wiV^ the elements of 
its motion, and the Trajectory of its path. Communis 
catedto the Society, Augujl 3^, 1770. 

REV. SIR, 

HERE WITH //^/ew the fruit of three or four 
days labour, during ivhich I have vtn/tred mtmy 
Jheets, and literally drained my ink flandfruiral times. It 
is an account , ^*c. of the Comlt "tvbich lattiy appeared^ 
and I have no obfeSiion to its being made public. 1 mighty 
indeed, have been a little more careful to have the prtcift 
time of my obfervations^ as the near approach of this GomeC 
required ten times the accuracy, that is neceffaryfor torn-- 
puting the place (f smy planet. I am, however^ ijuite fitis^ 
fed that theftuation I have given its orbit "wM bifoumd 
very near the truth. 

TH E circumftaaces moft remarkable In this comet were, 
its prodigious apparent velocity » the fmallnefs of its 
fize> and the fliortnefs of the time it continued vifible. ItB 
velocity was at firft furprtfingly accelerated, and before it 
difappeared again retarded, from v?hich its near approach 
to the earth may be inferred. 

I did not fee it till Monday the 25th of June; and from 
its fituation at that time, I expe<^ed it would have been 
vifible for many weeks, if not months; and therefore did 
not prepare, with fuch expedition as I might have done, 
for obferving its place with accuracy. But from the 27th 
to the 30th, the weather continuing fair, every evening 
about nine, I took the diftance of the comet from Lucida 
Lyra and LucidaAquiU, with a common Hadley's quadrant, 

July the firft, it was cloudy in the evening. At 10 
however, I faw both lucida lyrae and the Chmet through 
the clouds, and obferved their diftance; but the comet 
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was again hid hdkxrt I could take its diftance from the pole 
ftarrvrhtch feemed to be about 5 or d degrees. This even-* 
ifig it was diftant from lucida lyras 49^ 1 7' . whereas the 
eiiemng before it had been but 5*. 42^ • from the fam^ ftar at 
9/1. It had therefore moved above 45''. in the laft 25 
hours, and now appeared much brighter than it had been 
before; there beiii^ a]£b ibme appearance of a tail on the 
fide oppofite to the Sunv July the 2d it was cloudy with 
tain m the evening; bat in the morning of tl^ 3d about 
3^* I obierved its diftance front the pole ftar» from Ca* 
pelia, ami from a ftar o£ the fecond magnitude in Caffio-- 
peia, wliibh was the laft time I iaw it. 

From the above obfervations, and niaay very laborious 
cakulatioasi I have oideavoured to fettle the elements of 
this comet's motions (fuppofing it to move in a parabola, 
and to be governed by the Sun's attra^ve force) as follows, 
viz. 

The place of the afeending4iode - Leo 14*. 2 1' . 45''. 

The place of the perihelion - - Pifces 26*. i g' . 28''. 

Inclination of the orbit ----- i^- 49', ^"., 

Perihelion diftancef rom theSun, *^ 

in fuch parts, as the earth's > 62757,5X05^9.7976653 
mean diftance is looooo j 

The logarithm oflts daily meafu motion - 0.2636300 

Time of the comet'is being in perifaelio, Auguft 8th, 
I9^ 26'. equal to Auguft^ 8. 80965 

Its motion dired;. that is, according to the ordered the 
figns. 

From thefe elements, and Dr. Hnlleyh tabula generalis 
motuum cometarwih in orbe parabolico^ it will be eafy to 
compute this comet's vifible place for any time; during 
its ftay in the planetary regions, in this manner. 

Find the difference hfctween the time propofed and the 
time of the perihelion; that is, Auguft 8. 80965, in days 
and decimal parts of a day ; and to the log. thereof add 
the log. of the daily mean motion. The fum is the log. of 
the mean motion from the perihelion. To the mean motion 
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fo found, take the angle correfponding out of Dr. Halley^s 
table abovementioned, which angle being added to or Tub- 
traded from the place of the perihelion, as the time pro- 
pofed is after or before Auguft 8th, igb. a6S gives the 
heliocentric place of the comet in its orbit; and, as that 
is fo nearly parallel to the plane of the ecliptic, 1 have, for 
the more eafy calculation, negleAed the redudion entirely, 
which could fcarcely -exceed 50'' at any time. Likewife, 
to the mean motion, take out of the table aforefaid.the 
Logarithmus pro diJiantiaifolc\ from which fubtrad the 
compliment of the log. of the perihelion diftance, viz. 
2023347 always, and you have the log. of the comet's 
diftance from the Sun. The inclination and geocentric 
place may then be found by the fame method we ufc for 
the planets. 

Example. Let the vifible |^ce of the Comet for Jane a7th« 96. be required. 
From Auguft 8. 80965 
Subtrad June ay. 375 
Remaio days 4A. 434^5 k>g. (.6177107 
l.og. daily motion add - - • 0.1636300 



Mean motion before perihel. 
Ang4e correfponding " 80®; 
Sub. from perihelion K ^^^* ^Sf' 



77.86651. 1.8913507 
5'. n" ' 



18". 



Remains the Co-*! 
met*8 heliocen- > 
trie loneitude j 
Sub. from longitude 3^* ^' 



Vy. (P, 14'. x6" 
16^. 7" 



Log. pro dilhintia - • 
Compliment log. perihelion? 
dift. fiibtrad 5 



Comet i0 

ei0 



107081,1 
101678,1 



Comet a Q 5404 

Difference «.i'. 51" Tangent 6. 730S97 7 

Add the Log. df diftance a Q 5.0071180 

Sum II. 738115 7 

Subtrad the Log. of the Comet a Q 3*73^7X53 

Remains Tangent 
"Which fub. from 

Remains 
Place of the node 



5.13ao440 

.1013347 



5.0197093 

5.0071180 



W- 3-73*7x53 



Log. 
Log. 



34'. 48" 8.0054104 

VS- 6^. '4'' x6" The heliocentric longitude. 

Iff. 5' 



50. 39'. ly TheComet*sirifiblepbce. 
14^. 1I^ 45" Defcending. 



Argrument of lat. 
^Sine inclin. of orbit 



38**. 7'. a9" 
I**. 49'. 5" 



.-Rad.»Sine heliocent. lat. I^. /. 10^' 

Tangent ditto 
-l-Log. Comet a 

1-og. Co^aet a Q«3.73«7 V37 
4-Secant 34'. 48^— Rad- =5 15 S 

Remains Tangent viftble lat. 11^. ly. 



Sine j.7905493 
B.5014111 

8.1919604 



8 1910434 
5.0197093 



Sum iz^z%i7S^7 
Sub. 3. 7317668 



9.5889859 
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Obferved difbncet of the COMET, 



From 


Lucida 




Lyrm, 


D. h. 




Jim* 17. 9- 


40°. 44' 


29. 9. 


2*. 25 


30.9V 


5 41 


Xy a. 15. 




3. 154 


95- 56 



Lucida 



22**. 
18. 

34. 50 



6'K 
8 



Capella \In fiettura LongHitd* 
ad Coxa* obfervtd, 
CaJJiopna 



ViP. i 
8. t% 



IS""' 31' 



irf i*". 41' 
v:fio. 9 
vy »3. 36 
n 24. 3^ 



- - ' n 27. 29 



L»Hgitiide 



n 27. 29I21. 



*Hn$'UJi 9ifirvatiom wm iaitm by tif Rtv, Mr, EwiNO. 



N. Lat.'N. Lat. 



computed, o^crved, cmtputed. 



^ 5^ 39* 
>f 13. 3864. 

n 24. 35 



.15' 
21 

o 

50 
30 



2r« 


.13' 


39' 


47 


64. 





33. 


29 


11. 


35 



In making^ the above obfervations, the time (as hath 
been already bimed) was not ftridlly noted to minutes; 
and therefore a perfeSi agreement, between the ohfewtd 
and computed places, cannot be expefted; Befides, the 
comet approached fo very nigh, that an error of i', in 
computing its heliocentric place, might produce an error 
of a degree in its vifible place, and more than two degrees 
rn its longitude in the figns. 

It is remarkable of this comet, that in any future re^- 
turns, whrlft it continues to move in the fame orbit, it can 
never approach the earth nigher than it did this time. On 
the firft of July, it was about one fixtieth part of the Sun's 
diftance from us, 

Perhupsy iftht. apparent di/lawc of the NucLEUs,yr^i«r 
fome fixed Jiar near 'which it paffed^ had been meqfured 
nvtih' a'inicromefery at different places on the earth connje^ 
nientlyfituatedy theSw^sFA^RALhAXMight^by thismeansy 
have been determined nearer than nve can ever hope for^ 
by any other method. 

This comet, notwithftanding its neamefs, appeared but 
fmall and continued vifible but a few days; and, in all 
probability, had it pafled the earth's orb but three weeks 
fooner, we fhould never have feen any thing of it. This 
affords ground for a probable conjedure, that there are 
numbers of thefe wandering bodies, which traverfe the 
vaft fpace encircled by the planets, entirely unperceived 
by uSi I remember one, about ten or twelve years ago, 
that appeared much fmaller than this, moved very faft,. 
iand difappeared in a few days likewife. 

Nothing 
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Nothing but the fmallnefs of the prefent Comet can pre- 
vent its being feen at this time (if indeed it be not feen) ; 
for it muft rife in the morning before day, and continue 
todo fofor fome months ; but will at length retire to a prodi- 
gious diftance beyond the reach of the beft glaffes, in the 
26th degree of Virgo, and very little north of the ecliptic. 

The earth's place June 27th, 14^ at the meridian of 
Greenwich, is computed to be 9'- 6^. 16'* 7'' and the ex>- 
centricity of its orb 168 fuch parts, as its mean diftance 
is 1 0000. . If any one would compute the vifible place of 
the Comet-, from the principles above laid down, he muft 
find the Sun'^ place, or rather the earth's, by the tables 
he makes ufe of, to June 27, 14*". at Greenwich, and as 
much as he finds itfafter or flower than 9'- 6\ i& . y" fo 
much muft he add to^ or fubtrad): from, the place of the 
perihelion, not negle6:ing ieconds, otherwife a very great 
difference might arife in the calculation. 

If the reduction to the plane of the ecliptic be applied, 
50^' may be fubtradled from the place of the perihelion. 

NoRKiTON, July 2^, 1770- D. RITTENHOUSE. 



LETTER II. 

D E A R SIR, 

I WAS much pleafed with a paragraph in the Gentle- 
man's Magazine, for July i77o> by which it appears, 
that M. Meffier diicovered the laft Comet in France, ten or 
twelve days fboner than we did here; becaufe it affords 
another opportunity of comparing this Comet's motion 
with my theory. 

According to M. Meflier's obfervation, on the night be- 
tween the 15th and i6th of Junej the Comet's right at- 
cenfion was 270°. 57'. 3/' with 15^. 55^ 24" South de- 
clination. The hour of the night is not mentioned, but 
the place of the Comet was no doubt determined by its 
pafiing the meridian, which he fays was about midnight, 
that is at Philadelphia, June 15th, 7*. Time 
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Time of the perihel. Aug, 8. 8096 
Subtra^ June 13. 1916 

Remain Dtyi, 54. 518 Log. 1)73^540 
Add the log. of the daily mean motion, »i6363o 

Mean motion, 100,04 Log. 1,000170 

Anrle coirefoooding 90O. &, 54^' Log. pro difUntia a Sole 
Whichfub. fioml .^ .^ ^o Snbtrad, 



luchfub-from? ,^ _ ^ 
theperiheL J 3i6. 19. »8 



Comet's heliocent. 

long. 8s. 26^ z8^. 34''ai66. 18.34 

©do. 8. 04. 44- 53 

differ. I. 33. 41 

Lets, (Plate I. Fig. 3. J be the 
place of die Son; £, the place 
of tht Earth; and C, ot the 
Comet. 



Comet's dift. from Q a^CS 125,581 
Earth's diftance firom ditto 101,617 
Secant, i^ 33'. 41"— Rad. fub. 



PS - 101,500 

Sub. firom CSkI15,58i 



Rem. CP— 23,991 



Log. 



o,30is6o 
f«o»335 

Log. 0,098915 

Log. O1O07011 

l6z 

1,006850 



4.Taug. I*'. 33'. 41" 8,435490 

Sum, 10,441340 
Sob. CP. Log. 1,380048 



Remains Tatg. ECSi«6<>. 35^. 3^0. 
4>heliocent.lrag. 8s. 16^. 1 8^.34^ 

The fumis th« gcoceot. jplace of the Cornet^ 9s. i^ 53' 37^ 

Loog. of the defteo^mnode los. X4^* )4^* 4d^ 
Sub. hefiocent. long. ofCom. 8. 16. z8. 34 

Ammeot of latitude, 48. 4- n Sine, 0,87x548 
4-Tfar Sine oftheindinat. of orbit 1.49. 5 89501454 

— Rad. —Sine hclioccnt. latitude, X. IX. 9 

As the Cofine of 6^. 35'. 3"aii>ECS 9*997x16 
Is to Radius • ,- - xo, - - 

SoisCP>^3>99l • • • 1,381911 

T6 €Efe»i4*Z5M8 • - 1,380048 

As C£-^4>X5028 1,381911 

To C8^l%5tS^t V98915 

So is tang, helioceot. kt. x^. iz'. 9''>-8,37309Z 



9,061191 



8,37300a 



Tothetang. of thel 



^37309' 
xo,47ioz6 



Icncc the 
right afceniion and decHnation I find as follows. 



Hence the vifible place of the Comet was Vf i®. S2f- Zf "^th f^, cf North latitude. The 
. dec" 




tion 

cular . . . „ . . , 

and PC, its North Iatitudeai7^ o^. AR, the complement of right afceniion; andRC, the 

declination. 

Cofine AP«87*. 7' .... 8,70x589 
4.CofineCP«7. o - - - - 9»99^75i 

•^Ud.sCofin. ACa-87^. 8^. io^'a-8,698340 

Rad.;fSine7^o^ .... Z9,o85895 
—Sine 87^. V.Ticf* 9>999458 



saSine . . . 7«. x'. 

Vol. I. 



9,086437 
U 



coSine 
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■-Sine ... 70. I'. - - - 9»o86437 
Sub. from a3- 48 obliquity of the ecliptic. 

Rem. 16*'. 3/ Sine, 9»4jao6o 
4»Sinc . - - 87. 8^. oc/ 9>999458 

— Rad. -aSinc i6. a6«CR« 9»45i5i8 

Rad.+Cofi. 87°. 8^. w^' ^^'HH^ 

-CofinT . - i6. 26. 9>98i886 

=«Coiinc AR— 87. » . 8,716454 . . . ^ 

Which fubtraaed from 360, 1*»J5« *7f • 59!. "ght ^fion. 

Right Afcenuoo. Declination South. 
Therefore, by calculation from? ^^^o; ^^ i^o, %(i 

the theory, we have 3 _ , - 

But by Mr. Meffier's obfervation, vj'^ 57t '5» 5S\ 

The difference in right afcenfionii, o^. V\ and ©<>. 30* indecKnitioo. 

Hence it appears, that the obfervation of M, Meffier 
entirely agrees with the magnitude I have afligncd the 
Comet's orbit, and likewife with the time and place of the 
perihelion; but the inclination of the orbit ought perhaps 
to be increafed four or five minutes. I am. 

Ever yours, &c. 
Bccmher 2, 1770. D. RITTEN HOUSE. 

To Rev. Z)r. Smith. 

POSTSCRIPT. 

Mr- Rittenhoufcy when he wrote his firft paper, ex- 
prefled his hopes of obtaining a further confirmation of hit 
theory of this Comet's motion, by feeing it on its afcent 
from the perihelion. But it was not then feen (fo far as 
we have yet heard) by any perfon in America. This dif- 
appointment, however, he did not afcribe to anydefed in 
a theory which he had endeavoured to eftablifh from the 
beft principles, and with great labour of calculation, but 
to the difficulty of finding a body of fuch fmall fize in the 
heavens; efpecially with fuch a large unwieldy refrador, 
as he himfelf was obliged to ufe. The account, there- 
fore, of M. Meffier's obfervation, who faw the Comtl ten 
or twelve days foonet than we did here, being fo accept* 
able to him, (as it gave a further opportunity of confirm- 
ing his theory by the above paper of December 2 ad) I 
imagined that any account of the Comet, after its return 

from 
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from the Sun, would beflill more acceptable; and there- 
fore, when the Gentleman's Magazine, f* Auguft laft, 
fell into my hands, I loft no time in fending him the fol- 
lowing, viz, 

" Though we were not lucky enough in America to 
" difcover the late Comet in its afcent from the Sun, yet 
" I have the pleafure to acquaint you, that it was feen in 
" England, I find in the Gentleman's Magazine for Au- 
** guft, that Mr. Six fays, he had the unexpeded pleafure 
" (to you it would not have been unexpeded) of feeing 
" the Comet on its alcent from the Sun towards its Jphe- 
** liany and though not vifible to the naked eye, yet with 
** a telefcope magnifying 25 times, it appeared much like 
" the Nebula in Andromeda^ Git die. Auguft 2 2d, half paft 
** two, mane^ it had 106^. 20^ right afcenfion, and2I^N. 
" declination. The two fucceeding days its longitude in- 
** creafed daily i^ 15'. but its latitude both days not more 
" than 5' . Its apparent motion, he fays, was nearly pa- 
** rallel to the ecliptic. If thefe fubfequent obfervations 
** agree as well as Mr. Meffier's previous obfervation, with 
** your theory on this Comet, I think it will thereby be 
^^ eftablifhed paft doubt. I am yours, &c. 

WILLIAM SMITH.'* 

Mr. Rittbnhouse's An/hver. December 26th^ ^77o« 

I was favoured with your extraA from the Gentleman's 
Magazine, for Auguft, by which I find Mr. Six was lucky 
enough to difcover the Comet with his telefcope, after it 
had paft its perihelion, though it was not vifible to the 
naked eye. I have computed the Comet's place to Au- 
guft 2 2d, half paft two in the morning, and make its right 
afcenfion io8^ 46'. with 21^ o'. North declination; 
agreeing with Mr. AVs obfervation entirely in declination, 
but diff^ering from it about 2*. in right afcenfion, which I 
cannot think material, unlefs I knew what method he took 
to determine the right afcenfion of a heavenly body, out of 
the meridian. D. R. 

N. B. 
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N. B, In the ParaboHc TrcgeSiory of this Comet (PUtc 
I. Fig. 2.) furt>ofe that part, from A to B9 a little elevated 
abovethe plane of the ecliptic; and the remainder) from B to 
C, as much deprefled below it; the two planes interfer- 
ing each other in the line of the nodes, at an angle of i^ 

49'- _____^,^^._____ 

Some account of the fame COMET, in a letter from the 
Right Honorable William Earl of STiULiiJOf /(? Wil- 
liam Smith, D. D. Provqfi of the College of Phila^ 
delphia. Communicated to the Society^ Aug. 17, 1770, 
viz. , 

Baskenridge, June iQf 1770. 

D E A R S I R, 

YOU have reafon to think me negligent in not com- 
municating (according to my promifes, to you) my 
obfervations of the laft Tr an/it of Venus. I now fend them*, 
and you (hould have had them before, but I have been fo 
much engaged in bufmefs the laft twelve months, that I 
have had but little time to think of any thing elfe. 

Laft night, about ten o'clock, I difcovercd a nevjjlar^ 
about 78^. diftant from the pole. It would pafs the me- 
ridian, I imagine, about midnight, and a little before lyra. 
Its appearance was larger than a ftar of the firft magnitude, 
of a dull light, with a bright fpeck or nucleus y in the cen- 
ter. I take it to be a comet, and that its tail is from us. 
But whether it be a comet or not, will be determined in a 
few days; for as it changes its place, and the earth moves 
on in its orbit, the pofition of the tail, with regard to the 
earth, muft be altered, and will then appear to encreafe 
in length. ^ 

June 30th. Laft night I again obferved the new difco- 
vercd ftar. Its appearance was much as it was the night 
before, but I think rather larger. Its fituation was about 
70**- from the pole, and it pafted the meridian vyith lyra 
almoft half after eleven. I think I have its place fo well 

marked, 

• They arc infcrted aboTe, P. laj. 
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marked, that in two or three evenings I (hall be able to 
determine ita courfe. What further obferyatioos I make 
before I have an opportunity of fending this, I will ad(^ 
hereto. 

July xft. The new ftar, whicht I no longer doubt, is ^ 
comet, on his way to the Syo, pafled the meridian laft nighf 
about twelve o^clock, and nearly half an hour after lyra^ 
and was advanced to within 48^' of the pole, being alittl^ 
to the northward of bur zenith. It feemed to me to be 
encreafed in fize, the fhape rather more oval than circular, 
the nucleus no longer in the center, but advanced towarda 
the northern part of the whole appearance. 

July 2d, laft night at twelve o'clock, the comet was 
nearly Eaft from the pole ftar, and about 8"^ diftant from 
the pole. 

July 4th. The night before laft, being cloudy, the comet 
was not vifible; and laft night, (July 3d) although thefky 
was clear, the ftars bright, and my felf on the watch for it 
till day light began to appear in the Eaft, I couM not dif- 
cover any appearance of the comet. It muft now be gone 
to the region of light, and we fltall not fee it more until 
its return from the Sun. 

The apparent velocity of this comet, for the laft three 
days of its appearance, has been prodigiouily great, which, 
together with its apparent fize, induces me to think, that 
its real fize is but (mall; and that its path lay at no very 
great diftance from the earth. But thefe naatters may be 
better determined, if we have an opportunity of feeing the 
comet again, in its return from the Sun. 

lam. 

Dear Sir, 

Your moft humble Servant, 

STIRLING. 

- EQUATION 
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EQUATION of EQUAL ALTITUDES of ffie i5UN 
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EQUATION of EQUAL ALTITUDES of the SUN, for the Latitude of Philadelphia, 
Calculated by JOHN EWING, 



Months 
and 



Half the Tnterval of the Obfenrations in time. 
^.|3h.3<y.]4h. o'.4h.3</.l5h. o*. 




An cafy method of deducing the true time of the Sun*/ paf- 
fmg the meridianper clocks from a comparifonaffour equal 
altitudes,^ obfer^ed on two fucceeding days. By David 
RiTTENHOUSE, A. M. ofNorriton. Communicated Aug., 
ijth 1 770 J by William Smith> D. D. 

TH £ method of obtaining the true time of the S\XTi\ 
paffing the meridian, by correding the mean noon^ 
deduced from obferved equal altitudes of the Sun,^ by the 
help of the tables of the equation of corref ponding altitudesj 
being attended with fome trouble, and not being fo ready 
a3 might be wifhed; perhaps the communication of the 
following method, which I frequently make ufe of, may 
be acceptable, as it is pradicable without any tables, and 
will fave a good deal of Tabor, when the neceflary corre- 
fponding altitudes can be obtained^ 

Suppofe, then, there are four fetts oi attitudes obtained 
on two fucceffive days, (viz* one fett in the morning, and 
one in the afternoon each day) the inftrument being kept 
exactly at the fame height both days; then the exa^ time 
of the Sun's paffing the meridian per clock, may be readily 
obtained by the following — RULES. 
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R U L E S . 

Take the difference in the time between the forenoon 
obfervations of the two days, and alfo between the after- 
noon obfervations. 

Call half the diflFerence of the two differences X ; 

And half the fum of the two differences Y. 

Let the half interval, between the two obfervations of 
the fame day, be Z. 

Then, if the times of the altitudes obferved on the fecond 
day be both nearer 12, or both farther from 12 per clock, 
than on the firfl day — X will be the daily variation of the 
clock, from apparent time, and Y will be the daily di6Fer- 
ence in time of the Sun's coming to the fame altitude, 
arifing from the change of declination. And the propor-- 
tion will be -:- 

24**' :^ : : Z : E, the equation fought; which will be 
found the fame (without any fenfiblc diflFerence) as the 
equation obtained from the tables. 

But if one of the obfervations on the fecond day be nearer 
1 2, and the other more remote firom 1 2, than on the firft 

day-^ 

Then Y will become the daily variation of the clock from 
apparent time, and X will be the daily diflFerence in time 
of the Sun's being at the fame akitude ; , 

And the proportion will be — 24'. : X : : Z : £• 

The equation, E, thus obtained, is to be fubtradledfrom 
the mean noon, if the Sun's meridian altitude be daily in- 
creafing ; but to be added if it be daily decreafing. The 
reafon of all this is very plain; and an example or two 
will make the method familiar — 

Suppofe the following correfponding altitudes were 
taken — 

D. H. m. &• H. m. Sec. 

Nov. 8- 9. 58.31 2. 4. 9 

9. 10 I. 16 2. I. 52 

Required 



Digitized by 



Google 



ASTRONOMICAL PAPERS. 157 

Required the time of the Sun's paffing the meridian; 
and hence of apparent noon, per clock, November 8th. 
DifF. between the morning ob- 7 n , ,, 

fervations of the two days, 3 ® • * • 45 
Diff. of the afternoon obfervations, 0.2. 17 

Sum, 5'. 2" 
Half Sum, 2. 3i=:Y 



DiflF. of the two diflFerences, - - 28" 

Half do. - - - - i4"-_X 
The half interval between the > ^ , „ _ 
two obferv. of Nov. 8th, is, J a • a . 49 ==^ 
Now becaufe both the obfervations on the fecond day 
are nearer 12 than on the///? day^ X only gives the daily 
variation of the clock from apparent timej and the pro- 
portion for the equation, agreeable to the rule is,— 
24*. : Y : : Z : E. That is 24' : 2'. 31" : : 2". 2'.4q: 12" 
,88=E 

And adding Z, or the half interval, to the forenoon 
obfervation of Nov. 8th, 

We have 9*. 58' . 3 1 "4-2*. 2' . 49*= 1 2*. l^ . 20" 'me«noon, Not. 8 

AddE, theequat. because the Sun's 7 nn 

merid. altitude is daily decreafing 3 ■'■'**°° 



Which gives the true time of the ^ ^ . „_ 
Sun's paffing merid. per clock, $ »a • » • ja »SS 

And thus the clock is i'. 32",88 faftcr than apparent 
time, on the noon of November 8th. 

Or fuppofe the correfponding altitudes as follows, 

Morning. AftcrnouD. 

D. H. m, fee. H. m. fee. 

Nov. 8. 9. 58.31 2. 4' 39 

9. 10. 4. 16 2. 5. 22 

DifF. between the morning ob- "> „ 

fervations of the two days, 3 ^' ^^ 
DifF. of the afternoon obfervations 43 



Sum, - 6. 2$ Sum 

Vol. I. X 
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Sum, - 6. 18 
Half Ditto, - 3. i4^Y 

^ 

DifF.of thctwoDifFerences, - - $^.2" 

Half Ditto, - - 2. 3i=X 



Half interval between the two r ^. -/ -' .^ 



obfer vat ions of Nov. 8 th, y * 3 • 4 • 



Now as one of the oblervations on the /i^cond day 1* 
nearer 12, than on xkefirft^ and the other more remote> 
Y is the daily variation of the clock from apparent time, 
and the proportion for the equation, agreeable to the rule, is 
24*^ : X : : Z : E- Or; 24^ : 2', 3.1'' : 2^' 3SV' : 12^9 
t=E. 

The mean noon is^ 9.**- 58'. 31'' +^^* 2! • 4"=!^. x'- 

if 

To which add the equation, E= - - - 1 2,9 

And thecorre£t timet>f noon per clock, is - 12. i. 47,9 
So the clock would here be i'. 47'V9 faftcr than ap* 
parent time. 

Account qf the Tx2iVi^\l of Me'slcv^y over the Suv^ No-- 
vetnber gth^ 1769, as ohferved at Norriton in Pennr- 
fyl'uania^ by William Smith, D. D. JohnLukens, Efqi 
Mejfvs. David Rittenhoufe, and Owen Biddle; the 
committee appointed for that objervation, by the Ame-- 
rican Philofophical Society. Drawn up and communi-- 
cated^ by dire^ion and in behalf of tbe committee^ by 
Dr. Smith. 

TH E inftruments ufed in this obfervation, were the 
fame as are already defer ibed, in the Norriton account 
of the tranfit of Venus. 

The forenoon of November 9th was, for the moft part, 
cloudy, and made us almoft defpair of obtaining any fa- 
vourable fight of Mercury on the Sun ; but about one 
o'clock the Sun (hone out perfedly clear, and continued 

undiflurbed 
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undifturbcd by clouds till about half an hour after three, 
which gave us an opportunity, as favorable as could be 
defired, not only for obferving the external and internal 
contacts at the ingrefs, but alfo for making fome material 
micrometer obfervations. 

The external contad was noted to the very fame inftant 
of time by all the three obfervers without having any com- 
munication with each other; the fame method, of giving 
fignals to perfons ftationed by the clock, being purfued 
now, as at the tranfit of Venus. 

Mr. Rittenhouje and myfelf likewife gave the internal 
contact the fame inftant, but Mr. Lukens was 2'' fooner. r 

A telefcope could not be procured for Mr. Biddle to ob- 
ferve the contaiis\ but he gave a ready affiftance in the 
parts of the bufmefs. 

The whole work of the day ftands as follows, viz. 

1769. Apparent time. 

D. h. m. Inches, aotha. jooths. ^^ . ' 

Nov. 9. 9. 3o-^.M.7 sun'.diam. J \' \\' U per micrometer, ' 
9. ^s ditto, y i 3- 13- 6\ *^ 

Mean of thcfe gives 0*Bdiam.=3a'. ao",r8, 

Firft external conta(a:. 

p -, f Dr. Smith, with a a f . refledor. Magnifying power lOO. 

^Mr. Lukens, with a 4% f. refrador. Magnifying power 140. 
*' ^■^' ' C.Mr. Rittcnhoufe, with a 36 f. refratSor, Magnifying power 144. 

« r.. Firft internal contad. r/ , , v. 

J. 36. 33 By Mr. Lukens, f Each obfcrvcr having the fame telcfcopes, 

, ' JBy Dr. Smith, and > and magnifying powers, as at the external 

a- 30- 35 IMt, Rittenhoufe. 3 contaft. 

Micrometer meafures of the leaft diftance of the neareft 
limbs of the Sun and Mercury. 



Apparent time, 
H. m. fee. 
3. »' 44 

3. 10. 9 

3- 31- II 

4. 33- ao 







Value in 


Inches, zoths. 500th3. 


M. Sec. 


0. 5. 


04 


a. 15,5* 


0. 6. 


iz 


%. 50,5 


0. 8. 


I 


3. 31,84 


0. 10. 





4. 23.78 


0. 18, 


II 


8. 7,44 



(iri» 



r ;J» ^ t ^ 



From 31^ part three, the Sun was conftantly obfcured 
in a cloud that defcended with him, 'till about 30' paft 
four, at which time he flione out for about 3'. During 

this 
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this interval the laft micrometer meafure was taken, which 
is therefore a little doubtful, as the Sun entered another 
cloud as foon as the artificial conta£t of the limbs of o and 
^ was formed, and before we could be certain that the mi- 
crometer flood in the diredion of the leaft diftance. The 
firft micrometer meafure is alfo a little doubtful, the mi- 
crometer having been accidentally moved, while we were 
reading off the vernier. Both of them however are near 
the truth ; and the other three meafures may be perfedly 
depended on. 

On a mean of fundry meafures taken backwards and 
forwards (during the intervals of the other micrometer 
meafures) Mercury's diameter was found no more than 
8'',22. The utmoft attention was paid to this point, as 
one of the moft important obfervations ot the whole. 

The following obfervations were atfo taken of the ap- 
pulfes of the limbs of the Sun, and Mercury's center, 
to the crofs wires of the tranfit telefcope, viz. 

0*9 Lower limb at horizontd wire. 
0*8 Precedent limb at ▼ertical wire, 
g *• Center at vertical wire. 
0'8 Subfequent limb at vertical wire. 
t} 's Center at the horizontal wire. 
0*8 Upper limb at the horizontid wire. 

2. 

0*8 Lower limb at the horizontal wire. 
0's Precedent limb at the vertical. 
5 *» Center at the vertical. 
0*8 Upper limb at the horizontal wire. 

The other two obfervations of this fet could not be com- 
pleted, the Sun being again hid under clouds, and appear- 
ed no more during that day. 

Several more micrometer meafures of the diftance of the 
neareft limbs of © and 9 might have been taken, between 
the time of the total ingrefs, and half an hour paft three, 
when the Sun was firft obfcured. But a meafure of this 
kind, taken carefully once in every 8' or lo', was judged 
fufficient; and the intervals were employed in attempting 
by frequent meafures (as already hinted) to afcertain the 
diameter of Mercury on the Sun, to the greateft poffible 
exadnefs. From 



ppa 


rent ume. 


n. 


m. 


fee. 


3. 


3. 


30 


3. 


3. 


4» 


3. 


5. 


58 


3- 


6. 


31 


3- 


6. 


3a 


3. 


7. 


18 


4. 


30. 


34 


4- 


31- 


4 


4. 


3». 


39 


4- 


33- 


41. 
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^* From the above meafures, and the appulfes of the Sun 
and planet to the wires of the telefcope, a projection of the 
tranfit might be made, were it neceflary. But the chief 
advantages to be derived from obfervations of a tranfit of 
Mercury, are the perfedling the theory of his motions, and 
fixing the longitude of places on the earth. For the firft, 
the leaft diftance of the centers, and the diameters of © and 
9 , which may be got from the foregoing obfervations, are 
the mbft material elements; and for the fecond, the con- 
tacts and their exaCt times are fufficient. 

With refpeCt to the theory of mercury's motion, the late 
Dr. Halley hath left but little to be fettled. He obferves 
(Philofophical Tranfadions, vol. VI. No. 39.) a remark- 
able period in this planet's motion, wherein he makes 191 
revolutions about the Sun, and correfponding tranfitsover 
his dtjk. Thus, if at the afcending node^ the planet hath 
pafTed over the Sun, it will, in 46 Julian years, 4 hours, 
51 minutes, (if there have been 12 intercalations) pafs 
over the Sun again, only i'. 22'' more northerly; or in 
one day more, if there have been but 1 1 intercalations. 
At the defcending nodcy the period is 46 years, 7 hours, 14 
minutes, or one day more, according as the intercalation 
requires. Thus, if one tranfit of any feries or clafs hath 
been obferved, the times of the following correfpondent 
ones are obtained by addition only; and all we have to do, 
is examine the theory by the obfervations, to fee if it needs 
correction. 

The firft time that ever mercury was obferved on the 
Sun^s difk, was by Gaflendus, at Paris, Odober 2 8tb, 
1 63 1, O. S; and the late tranfit of November 9th, was 
the fourth in that clafs the two intermediate ones, each at 
46 years diftance, being obferved by Dr. Halley ^ in 1677 
and 1723. This clafs, therefore, will afford as good a 
comparifon as any. 

Thus, at Paris, 28th Odtober, 1631, at 10^28' mane^ 
Gaffendus obferved the laft external contadt. Whence the 
middle reduced to the meridian of Greenwich was, in the 

aftronomical 
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aftronomical reckoning, Oftobcr 27, 19*^ 37'. SS'' ^ and 
the leaft diftance of the centers, acccording to Dr. Halley^ 
3' . 20". Taking this as our ground work, let us com- 
pare theory with obfervajion. 



By the THE O R Y» 

Oaober. Middle rcduc- Leali dill, 
ed to Green- of centers, 
wich. I , 



Years. 
cftTranflt 1631. 
+46 



id Tranfit 1677 
+46 



D. h. m.fcc. M.fec. 
27. 19- 37. SS 3- ao 
o, 4.51 +!• *»N. 



a8, o. a8. $5 A- 4» 
I, 4.51 +!• aaN. 



^d Tranfit 171^}.%%^ 5. 19. 55. 6. 4 

^46 o, 4.51 -f-i- "N- 



4th Tranfit 1769.^28, lo 10.55' 7- ^6 



By OBSERVATION 8. 



Middle reduc*. Difference 
ed to Green- btcr in 46 
wich. I years. 

D. h. m. fee. H. m. fee. 
a7. I9' 37. 55") 
it 4. 50. 5 

a8, o. a8. oj 



l^alt 
dift. of 
Cen- 
ters, 
m. fee. 
3. ao 



a8, 5. i4.3oI^^^- 

'?4.47. 

a8. 10. 1. 5aiS 



Dmcrenct 

moreN. 

in 46 

years. 

">ni. fee 

( I. 18 

\ I. x8. 

5. 56.1 

> '• 36 
7« 3alN 



4. 38 



Thus it appears, that the obfervations do not quite agree with the theory ; the latitade bdnr 
increafed by the laft tranfit about •} of a minute more north, than the theory would ^e, ana 
the time of the middle falling about 4' too foon. Whether this can be accounted for n-oro a re- 
examination of the oblervations thenifelTes, or by any correAion in the motion of (^ *s nodes, 
nuy be worthy of further enquiry. 



The Sun's Parallax deduced from a compariftm of the 
NoRRiTON andjome other American obfervations of the 
tranfit ofVenus^ 1 769 ; "with the Greenwich and other 
European obfervations of the fame. By William 
Smith, D. D. Provofl College Philadelphia. 

ON E can fcarcely enter upon this fubjeft, without 
admiring the fagacity of the great Dr. Halley^ who 
firft conceived the method of afcertaining the Sun's paral- 
lax (that is, the angle which the earth's femidiameter 
fubtends at the Sun,) and confequcntly the dimenfions of 
the whole folar fyftem, either from the total duration of a 
tranfit of Venus, duly obferved in one fingle place of the 
earth properly fituated, or from the difference of abfolute 
time that elapfes between the obfervations of the contads 
of the Sun and Venus in different places. 

The latter of thefe methods is what aftronomers in 
general prefer; yet, even in that, a concurrence of fo many 

circumftances 
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circumftances is requifite^ that neither the former tranfit 
of 1 76 1, nor, it is feared, this of 1769, will enable aftro- 
nomers to do juftice to the Doctor's noble problem in all its 
parts. For it is neceflary 

Firjt'i That the different obfervers fliould have good 
telefcopes, time-pieces well adjufted, and the latitude and 
longitude of their places of obfervation determined with 
the moft fcrupulous exa£tnefs. 

Secondly^ That the abfolute diflFerence of time between 
the contacts, at the diflFerent places to be compared with 
each other, be fo great, as to render the unavoidable fmall 
defeats of inilruments and obfervation infignificant. 

Thirdly^ That all the obfervers be favoured with a clear 
iky, and the Sun of a fufficient altitude, not lefs than 8""' 
or I o°- above the horizon^ 

Granting therefore, what I believe will not be denied; 
that all the circumftances mentioned under the firfi head^ 
concurred in favor of the American as well as European 
obferyations made ufe of in the following deduction of the 
Sun*s parallax; yet the abfolute difference of time, being 
on a mean, but about 3' . 4'', was fcarce one fourth part 
of the greateft abfolute difference that might be obtained 
from obfervations made at two places (ituated in the moft 
favourable manner, with refpedi to each other* 

But though this circumftance did not concur in favor 
of the European and American obfervers, yet, if the Sun 
had been fufficiently high to the former, and as rcfplendent 
and well defined as he was to us, notwithftandingthe fmall 
difference of abfolute time between our obfervations, his 
parallax might have been deduced from them, perhaps to 
as great exa£tnefs as ever it can be expected from a tranfit 
of Venus. For any two obfervers with us, having eyes 
and inftruments equally good, and taking the fame method 
of judging concerning any phsenomenon, could fcarcely 
have differed more than ^" or 6"; and where feveral ob- 
fervers were at one place, it is probable the mean of all, 
might have brought the time within the limits propofed 
by Dr. Halley^ that is within %" of the truth. Buc 
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But fcarcc any of the European obfervcrsj in the follow-* 
ing lift, had the Sun above S"*' high at the external contad; 
and, at the internal contadl, in France and Sweden, he 
was fcarce 2° above the horizon, and even at Greenwich 
not quite 5*"- This circumftance therefore, and the form 
Venus put on, hanging to the Sun's limb by a fort of pro* 
tuberant ligament, muft have rendered it very difficult to 
pronounce the moment of the internal contadi. More- 
over, the whole duration of the ingrcfs, or time between 
the contads, given by the European obfervcrs, being near 
i' longer than it was obferved in America, when it ought 
rather to have been fhorter, tends further to {hew that the 
true internal contad muft have been paft, before they faw 
the Sun's light compleated, round the dark body of the 
planet. 

And here, as Dr. Halley * exprefles it, " Since Venus, 
like her fex, is exceeding coy, and deigns but in certain f 
ages, to come before the eyes of men, divefted of her bor- 
rowed drefs;'' an American, who has the leaft of the fpi- 
rit of an aftronomer in him, cannot help lamenting for his 
brother-aftronomers in Europe — men of fame and great 
abilities — that they were condemned, amid horizontal va- 
pors, only to a tranfient glimpfe of this rare phenomenon 
(fpeSiaculum inter ajlronomtca longe nobilijjimumj ; and that 
they could not have ftiared with us fome part, at leaft of 
that luxury gazing, which we enjoyed here. 

However, notwithftanding thefe unfavourable circum- 
ftances, the parallax of the Sun, as deduced from the heft 
obfervations of the tranfit 1 761, will be greately confirmed 
by the following comparifons of the American and Euro- 
pean obfervations of 1769; efpccially thofe of the exter- 
nal contafts, which on this occafion, perhaps, are only to 
be relied on. For a difturbance or alteration firft arifing 
on the Sun's limb, and that at a greater altitude, was cer- 
tainly 

• VfHUi, quam^hfyderifm omnium fiedo/ij/imay wfrefexttsfvi^JiiieimmtvafocuUmacJjtienJoreafcii'uh 
in confhe^um f>r9di, — - • ^ . . . ^ . , •...-. 

rvrnjecularium^ 



f Venus will not befeen on the Sun aeain, till the year 1874 ; fo that fcarce even the i^rond- 
^ ]iildrcn of the obfervcrs of the hH tranUt will fee the next. 
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tainlyacircumftancethat could be more eafily judged of as 
to time, than the completion of a fmall thread of the Sun*s 
light, almoft in the horizon. 

But, before I proceed to draw the conclufions, although 
it may be unneceflary to perfons verfed in aftronomical 
fubjeiSs and calculations, yet to the generality of thofe 
who may be readers of the tranfaAions of an American 
Philofophical Society, and particularly the youth in our 
different feminaries of learning, it may be acceptable to 
fhew the whole procefs by which the conclufions are ob- 
tained, and how to calculate the effedt which the parallax- 
es of Venus from the Sun have, both in latitude and lon- 
gitude, with refpedl to the contadis here and in Europe. 

It need bardly be obferved that the true place of a planet 
in the heavens, Venus for inftance, is that where (he 
would be feen if viewed from the center of the earth ; and 
ihat unlqfs (he is in the fnedator^s * zenith, her apparent 
place will be lower than her true place. This difference 
of place is called the planet's parallax in altitude, and is 
meafured in a vertical circle; being greateft in the hori- 
zon, and decreafing at the altitudes increafe, till in the 
zenith it becomes nothing. The method of determining 
th^ quantity of this parallax at different altitudes, and of 
reducing into thofe of latitude and longitude, fo as to know 
their effe^ on the planet's place, is as follows. 

Let V. (Plate III. Fig. 7.) be the place of the Sun and 
Venus; ZV, a verticle circle; EC, the ecliptic, PVD, a. 
circle of declination ; OVN, part of the orbit of Venus ; 
and C, the firft point of Aries. 

Then the following things are known, viz; 

ZP, the co-latitude; VD, the declination; VP, its 
compliment; CV, the Sun's longitude; CD, the right 
afcenfion ; and ZPV, the hour angle from noon. . 

From thefe data^ the parallaxes of Veims from the Sun, 
namely VL, in the vertical, VN, in longitude^ and LN, 
in latitude, may bd found for any given place and time. 
Vol. I. Y Let 

• Thi» matter being very well explained by Mr. Benjamin Wc/i^ in bis account of the Piroti- 
dence Obferrationi, (p. I04*) need not be repeated here. 
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Let the place be Norritan, at 2*. 12'. 50'^ the moment 
of the firft external contad. 

Then, in thefpherical triangle ZVP, we have two fides^. 
and the included angle, viz. 

ZPy=49^ 50? . 2g"j the co-latitude 

VP,=67. 3^« lyr the co-declination«. 
ZPV=33. 12. 30= 2\ 12'. 50^ the time turned inta 

deg. &c 

Hence we get the angle ZVP «=49'*» SS'* 3^" 

Andthezenithdiftanceof ©*8centerZV =33. 9. 424. 

Subtradl for 9^ higher than ©'8 center, 15. 18 

Remains the zenithdift. of ?'8 lower limb, 32. 54. 24^, 
Complement of which is the height 9 's? _ , 

lower limb above the horizon, 5 ~S7* S* 3St^ 

Aflumirig now any number for the Sun^s horrzontal pa- 
rallax on the tranfit day, let us fay 8^521^. (the nearer to 
the true parallax the better);, then the horizontal parallax 
of VenuR will be to that of the Sun^ inverfely as their dif- 
tancesfrom the earth; that is 

28887: L01512 ::8",52i2:29^9444;=the hor. paral- 
lax of 9. SubtraiS: Sun's parallax= 8. 5212 

The remainder 21. 4*232 = Korizontar 
parallax of Venus from the Sun on the tmnfit day. 

Then, Radius is to the Sine rf the zenith dift* of Venusi 
as her horizontal parallax from the Sun, is^to her parallax 
at the altitude aforefaid ; viz. 

StheparaL of 
the alt. 57*. 
5/. 3,5" 4. 

Moreover, in the right- angled fpherical triangle CVT), 
we have two 'fidjes, viz. 

CV the Sun's longitude=i2.\ i3?.2o'.3i"=73^.2o'.3i". 
DV thedeclination=22^ 15^. 43^ 
Whence we get CDny i** ss' • 33"^ 
. And litcwife the meridian angle. CVD=:8 2^- 54'. 21^ 

The 
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The next thing to be found is OVE, or CVN, the angle 
of the vifible way, which is got as follows. Let? We (Plate 
HI. Fig, 9,) be the inclination of the orbit of 9 with the 
ecliptics: 3° 23' . 2o", Let e y be ©'s horary motion, with 
the menftrual equation, as from Mayer's tables^: 143^,53 
and 9 t? the horary motion of 9 as feen from ©taken from 
Halley's table8-=:238",334. Then, by trigonometry, the 
?J© 9 will be found = 171"- 30'. 35"; the complement of 
which 9 © A, is the angle of the vifible way=:8''' 39'. 

25". ^ 

The fide 9 9 is the horary motion 9 a as feen from the 
Sun=95'",4i8; which encrcafedinthe ratio of 9 's diftance 
frome> to her diftance from ©.gives her horary motion in 
the vifible way=:239%89i. 

Now, returning to fig. 7; we had got ] ^ g^^^ r^.* 21^ 
the meridional angle CVD, ] * ^^* 

Butwe had before ZVP, or DVL=49^55' .^^ 1 
And we have now got the angle? o /- =^58* 24. 58 

of the vifible way, CVN> i"" ^* ^9- ^5 ^ 

Subt. their fumfrom CVD, and we have LVN,=24. 29. 23, 
Wherefore, in the right-angled triangle LNV (which 
being fmall may be refolved as a plain triangle) having 
found one angle LVN and the hypothenufe LV, we get 
the remaining fides, viz. 

VN the parallax in longitude=io"* 592* ^^' .. 
LN the parallax in Iatitude= 4. 8245, 
Now the parallax of longitude VN contributes to accele- 
rate the contact of Venus and the Sun, by its whole length ; 
but the parallax of latitude LN contributes to accelerate the 
fame by a fpace different from its whole length. 

There are feveral ways of explaining this matter, and 
of converting the fpace LN into a proportionable part for 
acceleration. The following method, given by Mr. RU- 
tenhoufe^ is that which we made ufe of, and is as plain and 
ftriftly mathematical as any. " Let 

• This angle, in the Norri ton account of the tranCt, was called 8®. s8'. 27", jthat U near 
1/ Icfs; t\\z flic Q ^ hcw^ computed from H;dley's tables, not havinjj Mayer V tubics at that 



time. 
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" Lets {plate III. fig. 6) be liie center of the Sun and of 
the circle ABC, whofe radius=975" the fumof thefemidi- 
ameters of the Sun and Venus. Let D L o be the true tran-* 
fit line, and D the place of Venus^s center zX thetimeof thtf 
external contadl, as feen from the earth's center; and B 
its place as feen from any part on the furface df the earth, 
fuppofe Greenwich. Make B E perpendicular toDo ; then 
will D E be the parallax in longitude, andEB in latitude; 
and D Lfliall be the whole fpaceby which Venus is brought 
fooner into contact with the Sun to a fpe<flator at Green- 
wich, than as feen from the center of the earth. 

*^ Now if the parallax of longitude only took place, the 
center of Venus would be removed thereby only along her 
true path from D to E, and fo the tranfit would not yet 
be begun. But the parallax of latitude £B makes her cen- 
ter appear to be removed in another diredion from E to B, 
and brings her to touch the Sun's limb by the fpace E L 
fooner than if only the parallax of longitude took place. 
The length of this fpace E L, (which is here kfsthanE B] 
may be determined as follows. 

♦' Having aflumed the ISun's horizontal parallax as be- 
fore it follows from the Norriton obfervations, that the 
leaft diftance of the centers of the Sun and Venus, as feen 
from the earth's center, was 610". Make therefore, o S 
=610", perpendicular to Dor; and om=half the parallax 
of latitude BEi calculated as above for the given place. 
Drawn m I, parallel to o L; join S I, which ftiall be per- 
pendicular to B L. Make S p, perpendicular to S I, or 
parallel to BL. Then the trianglesBEL, 1 m S, arefimi- 
lar; for they are both fimilar to S m p ; whence I m : m 
S : : B E : E L. But m S,=6i o — m o, ha lf the parallax 
of latitude already found; and Vyi ^ rnS.i^m I. Thus, 
the three firft terms of the proportion being known, the 
fourth EL is known alfo. 

** In like manner let F be the geocentric place of Venus's 
center, and H its place as feen at Norriton at the time of 
the external contaft. Draw H G perpendicular to D L o. 

Then 
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Then F G will be the parallax of longitude, and G H of 
latitude. Make o n = half the parallax of latitude found a- 
bove. Draw q n K parallel to D L o. Join SK which 
fhall be perpendicular to H L. Then the triangles FHG, 
K S n are fimilar; and K n : n S : : H G : G L. Thus 
G L may be found. Let us, for an example, take Norriton. 

HG the parallax of latitude (under the denomination 
of LN) was already found =4", 8 245 ; whence ^^- =2 '',41 
22=1: on. AndoS — onrrnS; that is 6 10" — 2^4 122=: 
6o7^\5878=:n S. Moreover ^Sir'"^Si Kn ^ That is 
^qy^L 6o7,5878=762"536:=Kn. Wherefore fi nee Knt 
n S:: HG : GL; we have 762^536 : 6o7",5878 :: 4^,8245 : 
3«,8432=GL. 

Thus the parallax of latitude HGzr4^',8245? ^''>''^'' 
accelerates the conta£t only by GL S — 3»o432 

To which add the parallax of longitude EG,? _ 
found above for Norriton y ~^ ^^59^ 



And we havethe whole fpaceFL by which^ 
the contadt iS haftened at Norriton, by the> =1414352 
parallaxes both of longitude and latitude 3 .^^ 

Now as the motion of 9 in an hour is 239^,89 r; fh^* 
will require 2i6'',624of time, to pafs over the above paral- 
ladlic fpace of r4",4352. And by fo much will the ex- 
ternal contact be accelerated at Norriton in time; viz. 
2i6'',624. 

By the like procefs for Greenwich, (ufing fig. 8, where 

we had fig, 7 before), we fhall find the whole paralladlic 

fpace, DL=27'',o44i 

, • , ■ ■ ^. ,_ » o.r$f'^^^h^ acceleration of ext.^' 

which gives m t.me=405",846 J ^^^^^^ ^^ Greenwich. 

I "j^TT But, 2 1 6,624 was the acceleration at Norriton. 

The difference i89*',222, is the abfolute time, by which 
the external contad Ihould have been feenfooner at Green- 
wich than at Norriton, if the Sun's horizontal parallax were 
truly airumed=z8'\52i2 on the tranfitday. 
But at Norriton the ext. contact was obferved, at 2\ 12', 50" 
V ..... . . - Add 
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h, m. fee. 

AddforthediflF. ofmcrid,o£Grcciiw.&Norriton,5. i. 2g 



The Sum gives the time for Greenwich, if there? 

were no parallax 5 7- '4- 19 

But the contadi was obferved at Greenwich, at 7. 1 1. a 

ThcdiflFerence is the obferved eflFea:ofpa^al.=3^I 7^=1 97^ 

But this obferved efFedl 197'' is greater than the calculate 
cd effcGt i8o'',222 and therefore the Sun's true parallax 
on the tranut day is (by this comparifon) greater than the 
rparallax aflfumed for the calculation, and will be found 
.8",87i5. 

For I89S222 : 197'' : : 8",52i2:8'S87i5. 

In like manner, for the internal contacts, after comput- 
ing the parallaxes of 9 a G in long, and lat. for the refped- 
ive (daces and times of obfervation, agreeable to the fore- 
going rules, the parallaxes in latitude were reduced to their 
proportionable fpace for acceleration, by taking the differ- 
ence of the femidiameter of o and 9 =91 8^ for the radius 
of the circle (Plate III, Fig. 6) inftead of their fum=975''. 
In all other refpeds the operation is the fame as for the 
external contads. 

So far concerning the neceflary preparations. The fol- 
lowing table contains the names of places, their latitudes 
and longitudes, and fuch other requifites as enter into the 
comparifons for deducing the Sun^s parallax from the 
obfervations. — 





EXTERNAL CONl ACT. . „ 


*o ^ Caicuiaied 1 


Names of 




Longitude 


in Tmie 


iftext. com. 


ji S accelention 




Latitude 


from 


from 


app. time. 


1 j in time, by| 




North. 


Greenwich, 
h. m. tec,' 


Mornton. 
"hm.fccT"! 


i 


25? 


Iptr. 






h. m.icc. 






Greenwich, 


51°. ay. 37" 


0. 00. 00 


5. i.a9B. 


7. II. » 




405».M 


Spital Square, 


51. 31. 15 


0. 00. 17 W. 


5. i.ia ; 


7. xo. 44 : 




405. 85 a 


Middle Temple, 


51. 30^ SO 


0. 00. %s w. 


5. 1. 4 ' 


7. 11. i 




405. 841 


Kew, 


m^ m^ .m^ 


0. 1. 14 W. 


S' 0, IS 


7. la 44 : 




405. 755 


Windfor Caftlc, 


St. a8. 15 


0. a. a4iW. 


4-59- 4i 


7. 8.30 




405. 6d4 


Shirbum Caftle, 


51. 39- a» 


a 3. 57 W. 


4. 57. 3» 


7. 7. 4 




405. 45» 


Oxford, 


51. 45. 15 


a 5. 4 W. 


4.i6.a5 , 


7. 5.58 




405. 136 


Glafeow, 
Upd, 


55. 51. 3* 


a 17. II W. 


4. 44. 18 1 


$. 54.19 


4 


4CO. 867 


59- SI' so 


I. 10. 46 £. 


6. 10. 15 


8. aa, 9i 




398. 6ta 

399. 388 


Stockholm. 


59' ao. 30 


I. I a. a6 £. 


6. 13. SS 


8. 14 I 




Mean 




5.ja.44.,95| 


7. aa.30,55 




40J. 853 
ai6. 6a4 


Norriton 


40. 9. 31 


5. I. a9 W. 


D.00.00 I 


a. la. 50 j 










Diff. 5. 9. 40,a5 1 — 1 187. aa9 [ 



Tbfl« 
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Thus fubtradine the time of the^ettetnalcontaA mt Nonitoo, from the mean of the ten ex- 
ticniml coota^ in 3ie above table, wc have jh. ^. 40^»a4 for the mean difference of loneUnde 
by the obfervations. ButUie true mean diff. of long, it jh. 11'. 44''>95* The difference of thefe 
twon3'. 4l'yj^m\%^^j it the mean obferved eff^ of parallax. But the mean calculated 
effeAa>i87^,aao. 

Whence i^f'^%^ . i84",7 : : S^>5ii2 : S^,406. Thut» \>y one fingle comparlfon of the 
mean of the above ten obfenrationa with the Norriton obferration, we ^t the Sun*t p;uiillax on 
the tranfit daTaatS",4o6, agreeing to the laft decimal place with what is got by making all the 
compariibnt feparately, and taking the meao of- the rcfirits, at in the following table. It would 
therefore have oeen necdleis to enter down thefeieparate companions, if it were not to fee how- 
they diffier-from^ach other,, and which (if any) ought tarberejeded. 



NorrHpn s»d GreanuUh, 
K. m. (ec. fecondt. 

a, Jl. 50 Norrliom, 405,846 Grtemm. 

5. I. ap^dlff.ofmerid. 2l$^6l4 ^•rrUom, 



7. IS. 54 ^ 

7. II. ij^i/. ^4WI^. 



14. 19 

II. % Gretmwui, 



189,212 



+7",778 



3. 17—197" 

Sun's Parallax=»8",87i5 



% la. 50 Ntrritm 405,841 M. Ttmp. 

J. I. 4^diff. merid. 216,624 Narritit, 



189,217 



— a«^,967 



2. 48i— 168^,25 
Snn't Parallax— y^5 776. 



Norriton and Wimdfor CcJ^lt, 
1. 12. 50iSr#m«M. 405,664 ^7m^. 

4* 59* 4i—diff. merid. 216,624 JV«miM. 



7- n. 54§ 

7. 8. 30 IVimykr. 



189*04 



+I5^46 



3. 24-i=^204",5 

Sunt ParaBax**9^,2rtl. 



NorritM amd Oxford, 
2. 12. 50 Norritm 405,236 Oxford, 

4. 56. 25— diff. merid. 216,624 NorrUm, 



7. 9- 15 

7. 5- 58 Oxford. 



188,612 



+8",388 



3. 17—19/' 

Sun's Parallax—8 ^9002. 



Norritm mud Upjmi. 
2. 12. 50 Norrtim. 398,632 lU/aL 

6. 12. 15— dlff. merid. 216,624 jSirnim, 



8. 25. 5 ^ 
8. 22. 9 Uj/fii* 



i^co8 



",008 



2. 56—176* 

Snn't Parallax— 8^^,23399. 



Nor r Horn amdSpiial Square, 
H. m. fee fecondt. 

2. 12. 50 Norritm, 40S»i52 Sfitmi Sq, 

5. I. 12— diff. merid. 216,624 Norritm, 



7' 14* * 189,228 

7. io. 44i Sj^ita/Squaro. +8^522 



3. I7i— I" 
Sun*t Par; 



^9055* 



No rrit m mmd Kno, 
2. 12. 50 Norritm. APStlSS Xnv, 

5. o. 15 adiff. merid. 216,624 JV«miMi. 



7. 13. 5 

7. 9. 59Jtfw. 



189,131 

— 3^iI3X 



6—186^. 

Sun's Parallax— y^3 



Norritm amdShirimrm Ca/He, 



a: 12. $0 Norritm, - 405,45^ Shiri.Cmft, 
4* 57- 3^^»<iiff* merid. 216,624 Norritm, 



7* IO* M 188,846 

7. 7. 4 Sbiri. CaflU. +9", 17* 



3. 18—198 

Snn's Parallax— yy,935 1. 



Norritm mmd Glafgorw, 

a. 12. 50 Norritm. 400,867 GU/gow, 

4. 44. 18— diff. merid. 216,624 JV<irr«taff. 



6. 57. 8 

6. 54. 29 Gla/gow. 



184,243 

— a5".»43 



a* 39—159''. 

Sun's Parallaxa»7^, 



3537' 



N'irritm and Stockholm, 
a. la. 50 Norritm, 339,388 Stockholm, 

6. 13. 55— diff. merid. ai6,6a4 Norritm, 



8. a6. 45 

8. a4. I Stockholm, 



i8a,764 

-i8'',764 



Mmm of the n/hole^ y^403. 



2. 44=«l64". 

Sun's Parallaxs»7'',6464. 



Name^ 
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INTERNAL 



Names of 
. places. 



Reg. cir- u 
cutnf. inja 
conta*^. 1 1 



Greenwich, 
Spltal Square, 
Middle Temple, 
Kcw, 

Windfor Cattle, 
Sfairbum Caftle, 
Oxford, 
Glafgow, 
Upfia, 
Stockholm. 



h. m. fee. 
7. a8. 31 



8. 39- 54 
8. 41. 17 



Long 

time,from 

Norriton. 



C O 

CalcuL 

inlaccelera- 

tion in 

time, by 

Parallax. 



N T A C T. 

Thread 

of light 

com* 

plctc. 



h. m.lcc feconds. 
5. 1. a9£.4fl3,8«i 



16. 1%. 15 
1^' ' 3> 55 




h.m.fec. 

7. %9' x8 
7.a9.i5i 
7.»8.49i 

a8. 17 
a6. 37 
25. a4 
24* ao 
12. 15 

8. 40, 16 
8. 41. 47 



II 



Long, in CaL acce> 



time^rom 
Norriton. 



leration 
in time, 

railax. 



m. fee. feconds. 
I. 29: £.424,^^8 
X. xa 
X. 4 



o. 15 
4. 59' 4i 
4. 57. 3» 
4. i6. 25 
4. 44. 18 
6. 12. 1$ 
6. i,^. 55 



4*4»74X 
424. 70X 
4*4,454 
424,221 
424,103 
423195^ 
421,01 

418,947 

417»»7.< 



Mean 
Norriton, 



[8* 16. 34j - .5. 49- 13 141 
, \i. 30. 61 3 I - » - - hj 



T5I3: 15. 4<^. a»l - i - 

Thus the true mean diff. ofl 

meridians of Norriton and I 

the three places where >5. 49. 13 

the reg. arcumferences I 

are noted in coaud, is J 
Both the mean diff. of me-'l 
' ridians, by the obferva- > 5. 



7.40.37.8 - 15. la. 44,93 
1.30.26 / 2 I - - 



422,617 
238.Q7< 



1,6123 115.10.11,81 - 1 . , - - 1 iej3,54a 

In like manner, for the ten places, 
which noted the completion of the 
thread of h'ght, for the internal cen- 
tal; we have— 
M. diff. merii, 5. 12. 44,95 
But, by the obfer-^ 

vationt, thcmcanW. xo. 11,8 

diff. mend, is 3 



46 28 



tions, 18 



The diff. of thcfc two, is*) 



m%, 45s«x65^ 



the mean obferved effed . 
. ofParaUax, - - 3 
But the mean calnilatcd effe^l of 7 ,0,// ic,. « 

Parallax, i. J x8i",6x23 

And, x8l",6i23 :: X65" :: 8",52Xa 1 7^,74^ 
Whence, 7",742»0*s ParaUax. 

Both thefe refults are the fame at die 
rate com parifons in the following uble. 

iTiTjEkNAL cbM-rACT. 



The diff. of thcfen 
two, is the mean f 

obferved effeAr^*'33»»5=i53,i5 
of Parallax, J 

But the mean calculated? ,q^,o_ 
effea of ParaUax it J "3",84» 

And, 
i83",84 : X53",i5 : : 8",52ia : 7",o8 
Whence 7^,08— 0't Parallax. ' 
refiilu of their refpedite claffet, got by the ftpa* 



Compari fotit from the regular circnmferencet in Cont ad. 

'^ ' ' Norriton ami U^fal, 



Norriton and GretmvicL 
H. m. fee. Seconds. 

2. 30. 6. Norriton. 423,821 Greenwich 
5, X. 29.adiff. mend. 238. Norriton. 



H. m. fee. 
2. 30. 6; Norriton 



31- .15. 
28. 3X. 



Creenvficb, 



185,821 



— 1^82X 



4-184". 
Sun's Parallax =8", 44. 



Norriton and Stotibolm, 

2. 30. 6. Norriton. 41^,76^ Stoeiiolm, 

6. 13. 55. tsdiff. merid. 238, — Norriton. 



8. 44. X. 

8. 41* X7. Stockholm. 



178,769 

— X4«,605. 



2. 44.=si64". 

Sun's Parallaxt=7^,ga. 



iecondt. 



y w -^.. 418.247 Vpfal. 

6. X2. X5. —diff. mend. 238, — Norriton. 



8. 42. 2X. 

8. 39- 54. Ujfal. 



180,247 

— 33",»47 



2. 27—147". 

Sun's Parallj|x«^,95. 

The mean of thefethfee colnparxfontgives the 
Sun's Parallax 7^,74. 



ConapariloBar 
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Conipanlon** iiom the conipletioii oi the thretui pt li^hc 



NorriiQH and Grnn^vkh, 

H. m. fee. fecouds. 

a, 30. a6. Norriton, 424,768 Gr^eu^v'tch* 
5. I. aj.assditF. merid. 23^,975 Norriido, 

185,793 



7. 31- 55^ 

7. 39. 18. Creenivich, 



3. Sl'^lSf^' 

' Sun'f Parallaxi— y^^aoo6. 



i\(iiriiQn uftU apilal Square, 

H. m. ice. fccondi. 

a. 50. %6 Norriton, 4t4t7 4 1 S/Jital Sf 

5. I. ii^diff. mcrld. 238,975 JVorr/^D^. 



7- 31- 38 18J»766 

7- »9' I s\SfUai Square. — 45",oif 



a. 3»|«r4a^75. 

Sun' 8 Parallax 5w5", 5 4 8, 



Korriton and MidJU "Tempk, 
a. 30. a6. Norritcn 4^*101 Mid.Ttmpfe, 
5 . J . 4 . sediif. mcrid. 338,975 Norritvn . 



7. 3^. 3<5* 185,726 

7, a8. A^lMiJ.Tfmfif. — a5'',476 



a. 40jc=i6c/',a5. 

Sun's Harallax«=i7''',.r5 23. 



Norriton and Windfor, 

a. 30. a6 NarritQn, 424»22I fVhdfir, 

4. 59. 4-§«idiiF,niend.aj8,975 N<frnUn, 



7. 29. 30* 185,246 

7. 26. 37t ^'/"for. — ia",446 



a. 53«173". 

Sun*g Pa^a]la3c»g7^^ 95 79 



Norriton and Oxford. 
a. 30, a6 Aorrit&n. 423j95 Ox/brd. 

4. 56. 35 aodiff. mcrid, %}^t^ys N^tfrriton. 

184,975 

— 33»97J 



7. 26. 51 -r- ' 
7. 24. ao Oxford. 



a. 3i«*i5i- 

Sun's ParalUx»»^,956i. 



!'. 



Nvrriton andVffd, 

a. 30. adAVWrff/f. 4181947 W*il* 

6. iz. I5=3diff. mcrid, 338,975 AorW/oA 

8. 42. 41 J79»97a 

8. 40. 16 VifaL -.34//,97a 

' \ ' ^noD ^ri; ^7'i 

a. »5«>I45''- ■, 
,^ ' Sun*i ParalUite^",86?4. 



Norriton and Ktu\ 
a. 30, 26 Kttrrittn, 424i454 -^w. 

5. o. X5««diff: mcrid. 338,975 A<?mVo«. 



^^SA79 

— 4l"479 



7- 30. 41 

7. 38. 17 -^nt;. 



a. 24«144". 

Sun ' K Piira 1 1 ^y— » 6^^ ^'156. 

NgrrUen ami Shir burn VafiU~ 



a. 30* a6 Ngrritap, ^ 4^4*103 SlirLQaJf, 
4. 57. 3*^iff.mend* 238,975 Norrittn, 



7. 47. 58 185,128 

7. a5. a4 5j&/ri. CafU. —31^138 



». 34=«I54". 



Norriton and Gia/j(9w. 

a. 30. ad N$rrHon. 431,01 Glufgotv, 

4. 44* i8=idiff. mcrid. 338,975 A^rW/w 



7. 14. 44 

7. 12. 15 Glaf^crv, 



182,035 

--;j3V3J 



''a. 39^149'', 
Sun's P{ 



^aranaig»6^^9748. 



Norriton and StoekiMilm* 
2. 30. 26 Norriton, 417,275 Stodbolm, 

6, 13. 55»!diir. mcrid. 338,975 Norriton, 



8. 44. ai 

8. 41. 47 Stwllolit. 



I78»3 



-24^3. 



Mrpr of the tboyfcTen, 7^^09. 



2. 34«-X54'. 

Sun's Paran3X»7."3599. 



Let lis next fee what parallax of the Sun will be got 
from the Philadelphia obfervations, compared with thofc 
made at the ten places above fpecified ; wherein a fmgle 
comparifon will be fufficient, fmce the refult will be the 
fame, as from a mean of the ten comparifons made fepa- 
rately. 



Vol. I' 



1. ' , . ,1.. 'i% .. -i .-••- t?^J * • -. -JPI ,i' . 






PHILADELPHIA, 
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PHILADELPHIA^ and Tn Placet in EUROPE. 
EiTEAVAL Contact. 
H. m. fee. fcconds. 

a. 13. A'(>>^ Philadelphia mean of 5 obfenr. 403,853 mean parallax for the lo pbccs. 

5. II. 5a,95ameao diff. merid. 215,12 parallax for Philadelphia. 

7. 25. 39,55 «<time for the !• places? diiT. i88,733iKcalciilatedeffed of parallax* 

without oanllax, ^ 
7. aa. 30,a5=«meanoftheert)fcrvcd tmics. rt-0^',567. 

Diff. 3. 9,3«=si89",3«mean obfcnred cffe6fc of parallax. 

Whence, 188", 733 : 189^,3 :: 8",5aia : 8'',5468— O's paraDax on tranfit day. 

iNTxmNAL Contact. 
H. m. fee. fecondt. 

a. 31. a8. Philadelphia mean of 5 obicrY. 4aa,8i7 meanparaUax for the 10 places. 

5. II. 52,95»mean diff. merid. 237,94 parallax for Philadelphia. 

7. 43. ao,95«timeforthe loplaces? Diff. x84,877a«calc«latedefficd of parallax. 

without parallax. $ 
7. 40. 37y8ja>meanofthcoUerv€d times. — >ai/'7a7 

Diff. a. 43,i5«'i6y',i5 meanohfervedparallat. 
Whence, i84'',877 : i63'',i5 :: 8^,5aia : 7^,5X98»Q^'s parallax on tranfit day. 

ThtM, by the jSx^erwo/ Ciw/tf^y wc have the Sun*s Patalla»--- 

feconds. 
From the Philadelphia Obfervations 8,5468 

And from the Norriton Obfervations 84060 



i6,95a8 
The Mean of botbis, — — =88^,4764. 

a 

Tn like manner, by the InUmal CoHtaSi, we have the Svn's Parallax*-^ 

fecondt. 
From the Norriton obfer- 7 7, 74 comparifon, re;g. circnmf. in con^^ 
vationt. { 7,08 comparifon, thread of light complete. 

FroipPhihulelphiaobfcr.J 7,5 a comparifon thread of light complete. 

22,34 
The Mean of thefe b, ■ -=*7'/,447^ 

% 

Now the mean parallax thus got by the comparifon of 
all the ten external contadls in the above table, with thofe 
of Philadelphia and Norriton, being 8 '',4764 on the tran- . 
fit day, is nearly the fame that was got by the beft obferva* 
tions in 1 76 1, and gives 8 '',6045 for the Sun's horizontal 
parallax at the mean diftance. And there is reafon to 
think, that is as large as perhaps any good obfervations 
will give it. 

But 

* In the tomparifNU tvitb the Creentuici internal ewtadty the thfer^mtlom mf Mr, Dunn, «i Hfferlmg 
foconjidereihly from the rejiy 'was left out; hut in thofe of the external contact, it -u/eu inelnded, IfitM 
includtd at the internal eonia^ al/o, the mean of the whole will he 7",36a, infieadof 7",447. 
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But the Aftronomer Royal writes me, that he has under- 
taken the final fettlement of this matter; and, no doubt, 
he has feveral obfervations (whereon to found comparifons) 
that have not come to our hand, and will likewile confider 
every nicety that can enter into this truly delicate calcula- 
tion, making the proper allowances for the difference of 
telefcopes, &c, I therefore thought it needlefs to be very 
particular in my comparifons, and contented myfelf with 
thofe places whofe latitude and longitude could be well 
depended on, and where the iky was clear, and the Sun 
any tolerable height above the horizon. Indeed, Ibme of the 
ten places in the above table ought, perhaps, to be reje£ted. 
The longitude ofGlafgow, for inlknce, does not feem 
fully determined. For the eclipfes of jupiter*s fatellites, 
obferved there by Dr. Wilfon^ would give the longitude 
different from what the Doctor calls it in his account of 
the tranfit. If that obfervation were left out, the mean 
parallax would come out a fmall frai^ion larger by the ex- 
ternal contact. 

As to the parallax deduced from the internal contad, 
viz. 7'',447on the day of the tranfit, I think no dependence 
can be placed upon it, for the reafons given above. For, 
unlefs our internal contacts had all been noted about 22'^ 
later, they would not give the fame quantity of parallax 
as the external contads. And the truth of obfervation 
would by no means permit us to lengthen out our internal 
contads fo much; for, in 22'' after the times noted by us, 
Venus appeared not only furrounded wholly by the Sun's 
light, but a confiderable way within his diflc. And indeed 
' the aftronomers in Europe, feem fenfible of the little de- 
pendence that can be placed on obfervations made fo near 
the horizon, as thofe of the int. cont. 

Monftenr Fernet writes from Stockholm, that he is more 
furprized that " the times or the contads fliould agree fo 
well together than he is at their difference. For the near- 
nefs of the Sun to the horizon, and the extraordinary quan- 
tity of vapors with which the atmofphere was loaded, not 

only 
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.only caufed the limb of the Sun to tremble and tindulate, 
but gave it, as it were, the form of a large faw, the emi»- 
nences being luminous, and the cavities black, which 
{hifted places like a tempeftuous ocean.*' Thefe things 
made it difficult to fix even the time of the external contadl 
to greater certainty than 5 or 6 feconds; but, at the inter- 
nal contact, he found difficulties of another kind. For 
** when he thought Venus ought to be entirely within thf 
Sun, the luminous cufps did not join immediately behind 
Jier; but on the contrary, (he feemed to carry the limb of 
the Sun along with her> which appeared to bend towards 
her, leaving a black cavity in his limb; and the body of 
the planet, though he thought he faw it all within the Sun, 
flill (hot out a black column or ligament towards his liixib." 

It was intended to have compared all the other Ameri<* 
can obfervations (as well as thofe of Ndrriton and Phila* 
delphia,) with the European obfervations, for deducing 
the Sun's parallax; but I ooxAi only find leifiire to make 
the calculations for two places more, viz the Capes of Dela^ 
war?, and Ba&«nri<lge, New^Jcrfey. Mr. Biddli\ exter- 
nal conta<a at the Qipes-^ compared with the tcp.; places a-* 
bove, gives 9"»254 for the Sun** paraUaic; oh the tranfit 
day; and ckdu<3:ing 8'' of time, by which he thinks he 
noted his internal conta^ too late, on account of the tre-*- 
mulous motion on the Sun's limb, occafioned by the denfe 
vapprs from the fea, that contad gives 8'^862. The ex- 
ternal conla<St (obferved at Bafkenridge, by Lord Stirling) 
gives, on a like comparifon 7",756, and his internal con- 
tad 8", 1 668. 

His Lordfhip has not yet had an opportunity to afcertain 
the longitude of Baflcenridgc wiih the neceflary precifion; 
and the conta£ts by Mr. Biddle being about 16'' later, than 
they ought to be from his difference of longitude (allowing 
for parallax) compared with Philadelphia and Norriton; he 
apprehends that the time of his clock could notbedepend- 
ed on nearer than to about one quarter of a minute, hav- 
ing only a very fmall equal altitude inftrument mounted 

on 
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on a theodolite, to regulate by, and the wind very high on 
June 2d. In other refpeds, there cannot by the leaft doubt 
of the accuracy of his obfervations, having an excellent te- 
lefcope, and acknowledged abilities for the ufe of it; nor 
can there be an uncertainty of fo much as 3'' of time in 
the longitude of his obfervatory, in refpedl to the places 
abovementioned. 

^ Neverthelefs, if the parallax of the Sun deduced from 
thefe two obfervations of the external contad:, be joined 
with thofe of Norriton and Philadelphia, and the mean of 
all the four be taken, it will give 8^,4907 for the Sun's- 
parallax on the tranfit day, agreeing exceedingly near with 
what was got before by the comparifon from the Philadel- 
phia and Norriton external contacts, viz. S^^^^yG^. 

There is one fmall nicety, which the extreme ftridnefs^ 
of the modern aftronomy might have required to be taken 
into the foregoing calculations; andwhich was not thought 
of in time. In the hypothefis of the earth's being an ob- 
late fpheroid, the true latitude of places is more fouth than 
the apparent latitude, or that deduced from obfervations. 
Thus, the calcul. were made with lat. 40°, 9'- 31" for 
Norriton. 

But, on account of the fpheroidal > ^^ ^ g 

^, figure of the earth, fubtrad, 5 • 4- 3 ^ 

Remains the true latitude, that^ 

fhould have been ufed in the > =39. 54. 53 
calculation, j , ' 

In like manner the latitude for Greenwich iLould be 
5l^ 14'. I9^infteadof5I^28^ 37''. 

Moreover the horizontal parallax aflumed in the calcu- 
lations, being to be confidcred as the equatoreal parallax, 
ihouldbear a fmall redu£lion likewife for different latitudes. 
With this redudion, therefore, both of latitude and pa- 
rallax, the calculations for Greenwich and Norriton were 
repeated, and the Sun's parallax came out, for the external 
contaft 8'',8o5, inftead of 8'',87i5. The difference is fo 

fmall. 
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fmall, that it was not thought worth while to repeat any 
more of the calculations on that account; efpecially as the 
final determination of the Sun's parallax, from the late tran- 
fit, as was hinted already, will not be left to depend on our 
calculations in America. I fhould have been glad, if time 
had permitted, to have gone over the work a fecond time, 
to be fure of its corrednefs. Some of the calculations were 
made by Mr. Rittenhoufe and my felf jointly, and of the re- 
fidue, made by myfelf fingly, which were the greatefl part, 
we have here and there feledled out fome re-examination. 
And though, among fuch a multitude of figures, as neccf- 
farily entered into thefe calculations, it is difficult to avoid 
miflakes wholly, either in writing or printing, yet I think, 
there can be none of any fignificancy. 

Mktbq&olvoical Observations msde at FbihdelfhM, in DfcemS^r, X770; mmlim Jamnary, 
and part •/Ftkraary^ 1771. By Thomas Coombk, Efq, CoanmmitaUd iy Dr, Smith, 

THOUGH part of the following obfervations oueht not, in the order of time, to como 
into this volume, yet the iingular moderation of the weather, for moro than ten weeks of 
what is ufually the fevereft part of our North-American winters, makes it proper not to fepa* 
rate obfervations which many people will wilh to preferve entire, for a comptnfon with future 
winters, when we (hall be favoured with any of the like mildncTs. 
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The thermometer marked open air, 18 fufpended in a 
North window, about thirteen feet frdm the grouiid, the 
cafement of which (lands on ajar. That marked in doors, 
hangs in an open entry of a ground floor, the door of 
which fronts the eaft. The former thermometer was made 
by the late ingenious Mr. Ayfcough, and compared with 
one made by the accurate Mr, Bird; the latter was made 
by Mr. Nairne, and compared with that of Ayfcough, with 
which it agrees. 

From the accounts of the weather at Plymouth, in Eng* 
land, in January, 1768, as publifhed in the 58th vol. of 
Philofophical tranfa^ions, it appears, the greateft cold there, 
was on the third and fourth days of that month, when 
the mercury in the thermometer fell to 20 degrees. The 
greateft height was on the 14th, when the mercury ftood 
at 49 degrees; wind at S. W# 



Sect. II. 
ESSAYS ON AGRICULTURE. 

An ESSAY on the cultivation of the Vine, and the mak- 
ing and preferving of Wine, fuited to the different climates 
in North- America. By the Hon. Edward Antill^ Efq; 
of New-Jerfey. Communicated to the Society 

By Charles Thomfon^ with the following 
Extract of a Letter to him. 

DEAR SIR, 

/'H AV E at lafi^ after many hardjlruggles^ and many 
a painful hour^ labouring under a tedious diforder^Ji^ 
ntjhed the effay on the cultivation of the Vine^ i^c. 
ivhich I noivfendyou. 

Nothing but the love of my country and the good of man^ 
kind could have tempted me to appear and expofe myfelfto 
public view. Ihave^ to the utmofi of my fkill and kncnv'^ 

ledger 
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CULTIVATION of the VINE. i8i 

kdgC'i endeavoured to lay open and explain every part of this 
undertakings yet neiv to America ; though an undertaking 
as antient at leaji as the days of Noah; and yet vi^hatfeems 
firange to telU it is an art that has not yet arrived at per- 
feilion^ but isJiiJl vifibly capable of fame effential improve^ 
nients. That America /}joutd give the fnifbingjiroke at laji 
to a ivorkj that has been in hand above four thouf and years ; 
aud vuhat isjlillmorejirange^ a vuork every part ofvuhichy 
is an experimenty if attended to\ I fay that the completing 
ofjuch a tvork fhould be left to the genius of America^ no 
doubt vuonldgive the people of America a good deal of plea- 
fure. That this votll be the cafe^ I cannot yet take upon 
me to fay ; but I think there are fome hints noiv offered^ 
tuhich if fleadily purfuedy and improved by eafy experiment s^ 
the making of xvines and the preferving them^ %vill foon 
arrive at greater perfeciion-^ than yet it has been done. 

The fuccefs and perfeBion of every undertaking depends 
upon fet ting out right: Indeed the people of America have 
greatly the advantage of the people of Europe^ in things of 
this nature^ becaufe vue begin nvhere they leave offy arid we 
are free from the force of all their prejudices and erroneous 
ctiftoms ; but then vue mufl determinately aSi like men^ and 
judge for ourfelvesy and not implicitly follotv them^ without 
the ufe of our own reafon: Let us thenfuppofe that every 
art is capable of improvement 'i and let the people of America 
try thejirengtb of their own genius. They may hit on 
things^ that have not been thought of before ; for nveyear^ 
ly fecy that the arts andfciences tooy meet mnth conjlant ad- 
ditional improvements ; and vohyjhould the people of Ame- 
rica be fecludcd from the honour and pleafure of being fer- 
viceable to mankind in their turn. We mufl expeSl to meet 
with all the difcouragementSf that the artifice of France^ 
Spain and Portugal can give us; wefhallhe told^that our 
country is too newy our foil is not fit ^ and our climate is the 
reverfe of that of wine countries ; be fides that without the 
help of experienced vignerons it will be impoffible for us to 
make any hand ofiti that as to books ^ they arefo erroneous ^ 
Vol. i. A a that 
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that there is no dependence upon them^ and abundance offuch 
ftuff. But let not the people of America he dupes to France -^ 
or anyfet of deftgning men. 

Why the people of America^ that trade in nvines^ fhould 
gi'ue oppofition to the undertakings I cannot conceive. They 
and their children "will be dead and gone ^ before it can ar^ 
rive tofuch a pitchy as to interrupt their trade; beftdes it 
mufls ivhen brought to perfeSiiony be a double advantage 
tofuch men; for it is nvell kno%vny that the ivine merchant s^ 
in all vt)ine countries ^ gain more by ivine than the people 
that make it; and their gain nvilljlill be increafed^ ivhen 
they come to fend it home to the mother country. 

The papers I fend you are only a rough draughty as you 
nvill ecftly dif cover ; I have notfrength to go over it again^ 
to range all the parts under different beads y in order to re^ 
duce them to proper chapters for the eafe of the reader; I 
muft leave that to the printer^ and to thofe that dired the 
frefs. 

lam^ ^c. 

E. A. 
Monmouth, New-Jcrfey, 
Shrcwlbury, May lo 1769. 



An Effay on the Cultivation of the VINE, e^r. 

TH E vine, if confidered in its full extent of pleafure, 
profit and ufefulnefs to man, challenges, next to 
what affords us bread, the chief place among the vegetable 
creation; its fruit, when thoroughly ripe, is pleafing lo 
the eye, grateful to the tafte, comforting to the ftomach, 
refrefliing to the body when eaten with caution and mo* 
deration, and greatly contributes to health. Its juices, 
when expreffed and rightly fermented and purified accord- 
ing to art, partake of a noble fpirit truly homogeneous and 
fit for the ufe of man. They gladden his heart, remove 
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to a diftance his troubles and cares, caufe him to forget his 
poverty and low eftate, and raife him to a level with the 
rich and great: They enliven his thoughts, exhilerate his 
fpirits, cheer his foul, and for a time make him as happy as 
his prefent condition is capable of. Wife and happy is 
the man, that fhuns excefs, that prudently avoids turning 
this cordial into a cup of poifon, and moderately enjoys the 
blefling with a thankful heart. 

3 Wine is a very confiderable branch of trade. The 
many advantages that muft arife to the Colonies from the 
making it, as well as to the mother country, are fo great 
and fo very well known, that I need not go about to de- 
fcribe them at large; to touch upon them is fufficieni. 

The planting of vineyards, the cultivation of vines, the 
making of wine, and cafks to preferve it, muft employ and 
give bread to a great number of people; the freight and a 
profitable remittance, muft enrich the merchant; and the 
being fupplied from the colonies with wine, in exchange 
for her manufactures, muft be a confiderable faving to 
Great-Britain. 

I know full well, that this undertaking being new to my 
countrymen, the people of America, will meet many dif- 
couraging fears and apprchenfions, left it may not fucceed. 
The fear of being pointed at or ridiculed, will hinder many: 
The apprehenfion of being at a certain expence, without 
the experience of a certain return, will hinder more from 
making the attempt; but let not thefe thoughts trouble 
you, nor make you afraid. You have a friend for your 
guide, who will not deceive you, nor miflead you: One, 
who by experience, knows, that the thing is pradicable 
here, where the country is open and clear ; one who looks. 
upon you all his children, and with the fondnefs of an af-- 
fedtionate father will take you by the hand, and lead you 
with plainnefs and honeft fimplicity, through all the dif- 
ferent operations, till you become mafters of the whole> . 
and then with pleafure and delight wilMook on and fee you 
reap the profits, to your full fatisfadion, of all your ex- 
pence and labour. Whoevei: 
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Whoever confiders the general climate of North-Ame- 
rica, the foil, the feafons, the ferenity and drynefs of the 
air, the length and intenfenefs of the heat, the fair and 
moderate weather, that generally prevails in the fall, vehea 
grapes are coming to maturity, and arrive at their greateft 
perfe£lion; whoever compares the prefent ftateof the air, 
with what it was formerly, before the country was openedt 
cleared and drained, will find that, we are every year faft 
advancing to that pure and perfe<a temperament of air, fit 
for making the beft and richeft wines of every kind. 

Such has been the bounty and goodnefs of heaven, that 
there are vines adapted to every country, to every region, 
from fifty degrees both north and fouth latitude down to 
the equator; and the countries beyond thefe may eafily be 
fuplied by traffic, fo that all the fons of men may partake 
of this general, this univerfal bleffiog. 

It is not every vine, that is fit for every country: Some 
are earlier, fomeare later ripe; fome are tender and delicate, 
and will not ftand the feverity of winter, others are hardy 
and robuft, and will ftand any weather : Hereafter I (hall 
range them in proper and diAin£t clafies, and adapt the dif- 
ferent forts by name to the different climates in America, 
where they may be propagated with fafety and to the beft 
advantage. 

A vine, from a ftick or cutting, begins to bear fruit the 
third year, the fourth year it bears more, and the fifth year 
you may make wine; and for your greater encouragement, 
from that time until it attains the full age of man, it in- 
creafes in value and yields a richer wine; and if from the 
beginning, it be carefully pruned, duly manured and pro- 
perly cultivated, it will generoufly reward you for all your 
labour, expence and care, and will hold good above an 
hundred years, as «ioft writers affirm. But then it muft 
be tended by a careful and fteady hand. It will not bear 
to be flighted, or negleded. If you do not manure the 
ground and keep it in good heart, your vine will bear no 
fruit; if you negledt to cultivate the foil and keep it clean, 
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your fruit will be knotty, and ftarved, and will not come 
to maturity; if you fuffer the (lakes or props to fall, and 
your vine to fprawl on the ground, the fruit will not ripen, 
but remain auftere, and will not make good wine. Wine 
is too rich a juice to be made from a barren foil, or by lazy 
idle flovens. Such men fhould never undertake a vine- 
yard. They not only hurt themfelves, and bring the thing 
into difcredit, but hinder others, who are fit for the under- 
taking, from making the attempt. If a vineyard does not fuc- 
ceed, the fault is in the man, not in the vine. It will flourifh 
and profper under a careful diligent hand ; but it will de- 
generate and run wild under the hand of floth and idlenefs. 
A gentleman of Rome, who took great delight in vineyards, 
fome of which he had raifed with his own hands, wrote a 
very elegant piece upon the culture of vines, and in the 
moft pathetic terms recommends it to the people of Italy^ 
as the mod profitable, as well as agreeable amufing under* 
taking. Among many other encouragements, he tells 
them this ftory : " Pavidius Vetercnfis^ a neighbour of my 
uncle, had a vineyard and two daughters. Upon the mar- 
riage of one of them, he gave with her as her dowry, one third 
of his vineyard; and then doubled his diligence, and cul- 
tivated the remainder fo well, that it yielded him as much 
as the whole had done before: Upon the marriage of the 
other daughter, he gave with her one other third of his vine- 
yard ; and now having but one third part of the whole left ; 
he fo manured and cultivated it, that it yielded him full as 
much as the whole had done at firft/* 

This ingenious author accufes many of his countrymen 
of having begun this work with feeming refolution, and of 
having carried it on for fome time with afliduity, but be- 
fore they had brought it to perfe£tion,they flagged, and for 
want of fteadinefs and a little longer perfeverance, loft their 
money, their labour, and all their profpe£ls. At the time 
he proves to a demonftration, from exa<fl and minute cal- 
culations, the great advantages of vineyards notwithftanding 
the great expence the Romans were at in buildings, inclo- 
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fures, workmen and magnificent works, and brings his 
own vineyards, which were well known, as proofs of all 
he had faid. 

I (hall take the liberty to conclude this introduction with 
a fliort but pretty defcription of the vine, which Cicero, 
in his beautiful tra£t upon old age, puts into the mouth of 
Cato. 

The vine that naturally runs low, and cannot rear itfelf 
without a fupport, is for this end provided with tendrils, 
by which, like fo many hands, it lays hold on every thing 
it meets with, that may raife it, and by thefe aids it ex- 
pands, and becomes fo luxuriant, that to prevent its run« 
ning out into ufelefs wood, the drefler is obliged to prune 
oflFits fuperfluous wandering branches; after which from 
the ftanding joints, in the enfuing fpring, the little bnd 
called the gem, pufhes out the new fhoot, wheron the ten* 
der young grape is formed; which gradually fwelling by 
nourifhmentfrom the earth, is at firftauftere to the tafte, 
but guarded with leaves around, that it may neither want 
due warmth, nor fufFer by too fcorching rays, it ripens by 
the Sun's enlivening beams, and acquires that delicious 
fweetnefs and beautiful form, that equally pleafes both the 
tafte and the eye; and then enriches the world with that 
noble liquor, the advantages of which I need not name. 
Yet it is not the fcnfe of thefe, nor of all the advantages 
of hulbandry, that fo nearly affedt us, as the pleafure I 
find in their culture alone; fuch as ranging the vines and 
their fupporting perches in exadi and even rows, in arch- 
ing and binding their tops, lopping off the woody and 
barren, and training the fruitful branches to fupply every 
vacancy, and then contemplating the beauty and order 
with the procefs of nature in the whole. 

Of the planting and management of the Fine. 
THE firft thing neceffary to a good vineyard is a pro- 
per plot or piece of ground. Its fituation (hould be high 
and dryy free from fprings and a wet fpewy foil. Its af- 
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peGt or front Ihoiild be towards the fouth and fouth-eaft. 
Though the ground be not a hill, yet if it be high, open 
and airy, and gradually afcends towards the fouth or fouth- 
eaft, it will do very well. If it be a fruitful hill, it will 
do better. But if it be a mountain, with a rich foil, it 
will be beft of all; for the higher the vineyard, the richer 
the wine. 

The foil moft natural to a vineyard, and fuch as pro- 
duces the fweeteft grapes, and the richeft ftrongcft wine, 
is a rich mould mixed with fand. The newer and freflier 
the ground, the better; fuch a foil may be found on a 
rifing ground and on fome hills, but very feldom on the 
fides of mountains; for here the foil is generally ftiff and 
clayey, fo ordered by Providence, as being lefs fubjed; to 
be waflied away by hard rains; but this ftiff foil on the 
fide of mountains differs greatly from clay grounds below ; 
the winds and air, and the Sun's heat fo dry and warm it, 
that it becomes a proper bed for vines, and renders them 
both prolific and productive of the richeft wines. 

A rich warm foil mixed with gravel, or a fandy mould 
interfperfed with large ftones, or with fmall loofe rocks, 
are alfo very proper for a vineyard. Rocks and ftones, if 
the foil be good, warm and dry, are no difadvantage to 
vines. On the contrary, they refle£l great heat to the 
fruit, and thereby contribute towards perfedling the wine, 
efpecially if they are on rifing ground, on the declivity of 
a hill, or on the fide of a mountain. It is true they are at- 
tended with fome inconveniences. It is more difficult to 
keep fuch a vineyard clean, to ftake it well, to range the 
vines in proper order, and regular form, to dung the 
ground, and gather in the vintage. But then, thefe rocks 
and ftones will make a good, clofe, ftrong, and lafting 
fence. On the fides of hills and mountains they are ab- 
folutely neceffary to make low rough w^alls along the lower 
fide of the vines, to preferve the good foil from waftiing 
away. They ferve alfo to keep the ground moift in hot 
dry times, when, but for them, the foil Would be parched 
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up along fuch deep grounds. In ihort, there would be 
no fuch thing as raifing vineyards on fuch grounds, were 
it not for rocks and ftones. For as it is neceflfary to keep 
the foil loofe and mellow, it would all wa(h away with 
hard rains, if not prevented by forming a kind of rough 
wall of ftones along the lower fide of each row of vines. 
Again, fuch lands are cheap, being unfit for other pur- 
pofes, and generally yielding but little timber or grafs. 
They may therefore be purchafed by poor people, who 
could not afford to go to the price of good land. Laftly, 
thefe deep hills and mountains always yield the richeft 
wines, the value and price of which will compenfate for 
any extraordinary labour. 

If the ground be worn and out of heart, it muft be re- 
newed and helped with dung, with frelh mould, with 
creek mud, with the rich foil that lodges along the fides 
of brooks or rivers, or that fettles in low places at the 
foot of hills or mountains, or by foddering cattle andfheep 
upon it with good ftore of ftraw, fait hay, or corn-ftalks, 
&c. or by penning fuch cattle upon it and plowing all un- 
der it as deep as may be, till all be made fufficiently richy 
or by any other method, that ftiall beft fuit the owner. 

If your groimd be ftiff, it may be mended by good ftore 
of fand, aihes, foot, the rubbifh and morter of old build- 
ings, well pounded, efpecially if fuch morter be made of 
lime and fand, by the dud and fmall coal of coal kilnSf 
and the earth, that they are covered with \vben thpy arc 
burnt, fea fand or fine gravel, and good ftore of fowl's 
dung and fheep's dung, or the old dung of neat cattle. 

After your ground is brought into good heart, and has 
been deep ploughed or dug and well harrowed, fo as to be 
quite mellow, it muft be well fecured with a good clofe 
fence, fuch as Is fit to turn rambling boys, as well as cat- 
tle and hogs, for on this depends the fuccefs of the whole. 

The next ftep to be taken, is to provide a fufficient 
ftock of vine cuttings, not only enough to plant the. vine- 
yard, but a fmall nurfery too. If thefe cannot be had all 
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at once, begin to lay up a year or two beforehand, and 
plant them in your nurfery in even rows, at four inches 
diftance, and the rows three feet afunder, that they may be 
bowed and kept clean ; and fcatter fome ihort ftraw and 
chaff along between the rows to keep the ground moift and 
the weeds down. Let the ground of your nurfery be in 
good heart, but by no means fo rich as the foil of your 
vineyard; if it is, when the plants are removed into the 
vineyard, they will pine and dwindle, and feldom flourifh 
and becon>€ fruitful. The reafon of planting the cuttings 
fo clofe in the nurfery is, to prevent their (hooting their 
roots too far into the ground, which Would render them 
very diflScult to take up wkhotrt damaging the root, and 
mor^ tedious (o plafit out. 

Be not over fond of planting various forts of vines in 
your viaeyaYdt if yoi* mean to make good wine. The 
moft experiefveed Vignerons fay, that grapes of one fort 
make the beft wine; that if they are mixed, they hurt 
the wine, by keeping it conftantly upon the fret, by means 
of their different fermentations. Be that as it may, I 
ihould recommend this pradice, for reafbns that operate 
more ftrongly with me, which are, that the more Ample 
and pure wine is, the more perfect it is in kind. Three 
different wines may be all good in kind and very agree- 
able, whilft diftindl, but when mixed together become 
quite the reverfe, and the whole is fpoiled. If my vine- 

^ard contained one acre of ground, I fhould choofe to have 
ut two forts of grapes in it, if I meant to make a profit 
of it by felling the wine, if it contained two acres, I would 
have four forts in it; and if it contained three or four 
acres, I fhould not choofe more. But if it contained fix, 
eight or ten acres, perhaps I might incline to have a greater 
variety ; but then I fhould prefer thofe kinds that make 
the befl wines and fuch as do not come in at the fame time, 
from whence I fhould reap many advantages. Firft I fhould 
not be overhurried in the time of vintage, nor run the 
rifque of having fome fpoil upon my hands, whilfl I was 
Vol. I. B b making 
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making up the reft ; again, if a feafon proved unfavour- 
able, and fome were cut oflF by the inclemency of the 
weather, others, that were later ripe, might efcape the in- 
jury. It is certainly beft to plant each fort in a diftinft 
quarter by itfelf, if we mean to avoid confufion, and to 
reap every advantage. 

The next thing to be confidered is the quality of the 
vines to be made choice of. This muft be limited, and 
adapted to the climate where the vineyard is planted. The 
moft hardy and earlieft ripe, will beft fuit the moft north- 
ern colonies, I mean thofe of New-Hampfhire, Bofton, 
Rhode-Ifland and G)nnedicut. As to thofe countries, that 
lie ftill farther north, they are not yet fufficiently cleared 
and open for the purpofe. The vines proper for thefe 
countries are. 



1. The black Auvcmat, 

2. The black Orleans, 

3. The blue Qufter, 



II The white Mufcadine, 
1 1 The Mufcadella, 
,|^ The Melie Blanc, 
4. The Miller Grape, | w§ The white Morillon, 
The black Hamburgh, 1 1 The white Auvcmat, 
The red Hamburgh, J |-| The grey AuvernaL 

All thefe are ripe early in September. 

All the foregoing forts will do very well for the three 
bread colonies, viz. New- York, New-Jerfey, Pennfylva- 
nia, and the three Lower G)unties; I mean for the clear 
and open parts of thefe countries; to which may be added 
the following forts, which I recommend by way of trial, 
they being more tender, but ripen in September; they 
fhould have the warmeft birth in the vineyard. 

The Chaflelas Blanc, called The red Frontiniac, 

the Royal Mufcadine, The black Lifbon, 

The Malvois or Malmfey, The white Lifbon, 

The grey Frontiniac, The Chaffelas Noir. 

All the forgoing forts will do very well for the colonies 
of Maryland, Virginia, and North-Carolina, to which 
I (hall add the following forts, and recommend them for 
trial, but then they muft have a warm place. The 
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The white Frontiniac, The black Damafk, 

The malmfey Mufcat, The Chipanti of Italy, which 

The claret Grape of Bourdeaux, makes a rich wine much 
The white Oporto, admired in Italy. 

The black Oporto, 

All the abovementioned forts will do well in South-Ca- 
rolina, and in the colonies ftill farther fouth. To which 
I fhall add the following forts, as being ftill more tender 
and later ripe. 

The raifm Mufcat, The white Mufcat of 

The Alicant and Malaga Alexandria, 

Raifm Grape, The gros Noir of Spain, 

The red Mufcat of Alexan- The St. Peter*s Grape. 

dria. 

In many parts of Virginia, North and South-Carolina," 
and in Georgia, the foil is chiefly a hot dry fand, and what 
ftrength nature afforded has been exhaufted by tobacco, 
Indian corn, rice, &c. However thefe grounds, where 
they lie near to rivers and creeks, may eafily be recruited; 
for thefe rivers abound with rich mud, which is the beft 
kind of manure for fuch lands, and it would be no great 
expence to procure a fufficient quantity of it to cover a 
piece of ground large enough for a vineyard, efpecially if 
it be confidered, what a number of hands the gentlemen 
of thefe countries have, who might be employed at fuch 
times, when other bufmefs is not very urgent: But then 
this mud muft lie fome time upon the ground, before it 
be mixed with the foil, at leaft a fummer and a winter* 
foratfirft it will bake very hard, and be very crude; but the 
winds, dews, rains andfrofts, with the help of the Sun, will 
fweeten, mellow, and bring it into a proper temper. Then 
it muft be equally fpread and well mixed with the foil. 
Thus may the land be recruited, and kept in good heart, 
from time to time, and from a barren ufelefs piece of 
ground it may become profitable both to the owner and 
his country. . ^^^^,^ . 
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The nature and quality of the vines being confidercd and 
*inade choice of to fuit the country you live in, the next 
thing neceflary to be known is, how to make choice of 
fuch parts of a vine, for cuttings to plant, as may be moft 
likely to grow and flourifti, and alfo to produce healthy 
^nd fruitful vines, on which the fuccefs and profits of a 
vineyard very much depend. Know then, that all parts 
of a vine are not equally good and fit for plants. If you 
have it in your choice, avoid all branches, that have not 
born fruit, all fuckers, nephews, lateral and feeondary 
branches, and efpecially the long running barren branches. 
Thefe different forts feldom produce fruitful vines. Choofe 
therefore, your cuttings from the teeming part of the vine, 
from among thofe branches that were fet apart for bear- 
ing fruit; and among thefe, choofe fuch as are fhort joint- 
ed, and have been mofl fruitful the laft fun^mcr, fo fhall 
you be fure to have fruitful and thrifty vines. L?t them 
be cut down clofe to the old wood ; for here the wood is 
ripeft and moft firm. The upper part of the fame branch 
is Icfs ripe, and more loofe and fpungy, and more apt to 
fail, and very feldom makes fo firm and lafting a vine. 
However, where vines are fcarce, and men have not thefe 
advantages in their power, they muft do the beft they can. 
Thefe branches muft be trimmed and cleared from the ne- 
phews and the lateral or fecondary branches; but in doing 
this, great care muft be taken not to wound the buds or 
eyes, which a carelefs hand is very apt to do. If the bud 
be bruifcd with the back of the knife, fo that the cotton 
that lies under the thin bark, that covers the bud, and is 
wifely intended to preferve it from the injuries of the wea- 
ther, be rubbed off, the bud will perifh. Therefore as 
the buds lie clofe to thefe lateral branches, and are in fo 
much danger of being wounded, it is beft and fafeft to cut 
the branches off^, a little above the height of the bud, that 
the little fturpp or ftub left behind may be above the top 
of the bud, fo fhall the eye be left fecure, and run no 
rifque of being blinded. 

The 
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Thefe branches beiog thus trimmed remain whole and 
at full length 'till the ne^t April, which in the northern 
colonies, is the heft time for planting. They fliould be 
Separated from the mother plant, fometime in September, 
or as foon as the vintage is over, that being the beft time 
for the trimming of vines, becaufe the wounds which the 
mothers receive are healed up, and fecurely clofed from 
the feverity of the winter feafon. If this work be left 
'till February or March, the parent fuffers by her frelh 
wounds in long rains, fleets and frofts that follow; or if 
the weather be favourable, (he grows faint and exhaufl:ed 
by excefs of bleeding, and her eye^ are drowned in her 
own blood. 

The beft way I have found for preferving the cuttings 
through the winter, and which I therefore recommend for 
a general pradice, is as follows. At or near the north 
weft corner of your vineyard or garden, the fence being 
good and clofe, let a fmall trench be dug five or fix inches 
deep and wide^ and fo long as may contain all your 
branches. In this plant them thick and clofe with the but 
ends down, and fill up the trench, as you go, with the 
ground, that came out of it, and prefs it down well with 
your hand, all about the bottom of your branches; let 
the dirt rife two or three inches above the furface of the 
ground, to prevent the water from fettling about the vines, 
which would rot them. Between every fort, drive down 
two ftakes and fix a label to one of them to diftinguifh the 
vines from each other by their proper names. Before you 
plant your vines in this manner, drive down two or more 
crotches, according to the quantity of vines, at about 
three feet from the trench, and parallel with it, upon which 
poles are laid, to fupport the upper part of the branches 
about twelve or fifteen inches from the ground. Thus 
they all lie floping without touching the ground, which 
preferves them from growing mouldy and from rotting. 
The vines then are covered with ftraw, laid lengthways 
upon them up and down a little beyond the trench, fo 
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that the water is carried oflF beyond the foot of the vines 
by this ftraw roof; and yet the draw miift not be laid on 
too thick, left it continue moift too long, and occafion 
mouldinefs. Acrofs the top, a pole is laid and acrofs the 
bottom, and faftened down to prevent the ftraw from 
blowing away. Thus they remained 'till fpring. 

In the beginning of April when you are ready for 
planting, the weather being moderate and calm, the froft 
out of the ground, and nature teeming with frefli vegetati- 
on, then cut your branches for planting. If one cutting 
from every branch be fufficient for your purpofe, then cut 
the lower part about twelve or fourteen inches long. But 
as it is moft likely, that you will not be fo lucky, as to 
have enough of thefe, then do what neceflity requires, and 
make two or three cuttings of every branch, not lefs than 
a foot long; and having a trench made ready, place them 
in it clofe together, the but or lower end down, and cover 
them up with earth to the upper eye 'till you are ready to 
plant, carefully placing every fort by themfelves, with 
a label denoting the kind. This diredion is calculated 
for the three bread colonies. The more northern colonies 
will be a month later, and the more foiithern colonies will 
be at leaft a month, fome two months earlier; they muft 
condud): themfelves accordingly. To thefe laft colonies, I 
would recommend the cuttings to be longer, that they may 
be planted deeper, the better to preferve the vines from 
exceffive heats and droughts. 

Your ground as I faid before being well manured, and 
brought into good heart if old, or being naturally rich if 
new, and having been, at leaft twice, deep ploughed and 
well harrowed the fummer before, in the fall of the year 
it muft be deep ploughed the third time, and always acrofs 
the hill or rifing ground, and let it lie rough juft as it is 
ploughed, all winter, which will greatly prevent wafliing, 
and the frofts will mellow it and prepare it the better for 
vegetation. 

In 
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In the Spring of the year, as foon as the ground is dry, 
let it be well harrowed both ways, with a (harp iron tooth 
harrow laid down fmooth and even ; and take this caution 
along with you, which I now give once for all, never to 
meddle with the ground of your vineyard when it is wet, 
or even moift at top, nay, I would have you avoid as much 
as poffible, walking in at fuch a time. Your own expe- 
rience will foon teach you, the reafon of this caution. For 
you will find, that the lighter and more open and loofe 
the foil of a vineyard is kept, the more the vines will flou- 
rifli, and the more fruitful they will prove* 

When your ground is in proper order, provide a fmall 
ftake of four feet long for every vine; and begin to layout 
your vineyard in the moft regular manner the nature and 
ihape of the ground will admit of. If you mean to [^ough 
and harrow your vineyard, with a fmall tingle horfc 
plough and a fmall corn harrow^ you mud leave a border 
of ten or twelve feet on each tide of every fquare, to turn 
your horfe upon, leaft he tramples upon and deftroys the 
outfide vines. There will be no need of fuch borders along 
the upper or lower tide of the fquares, unlefs you choofe 
it for regularity's fake ; becaufe your vineyard ihould ne- 
ver be ploughed up and down hill, but tranfverfely, unlefs 
you mean to have it gullied, and the rich foil waflied 
away by hard rains. 

The following method of laying out a vineyard, I thin£^ 
is as eafy, as regular and as expeditious aaany, for a long 
fquare or a four fquare piece of ground. Your fquares 
being laid out, and having concluded how far your vines 
fliall ftand every way from one another, in which every 
man is to pleafc himfelf j you ftretch a line of a proper 
length, and ftitch fmall pieces of red, blue, green, or any 
other coloured cloth at fuch diftance from each other as 
you mean to plant your vines. I will fuppofe eight feet, 
becaufe upon the moft mature deliberation, I think that 
the beft diftance for vines to ftand at in this country, as I 
Ihall afterwards fhew more fully. 
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The line being ready, ftretch it along the head or up- 
per part of your fquare, fo that a rag appears at each 
corner, drive down a flake at every rag: This done, move 
your line down to the lower fide of the fquare, which is 
oppofite to the firft, and ftretch your line along that, having 
a rag at each corner, and drive down a flake at every rag : 
Then turn your line the other way up and down, and faflen 
your line to the upper and to the lower outfide flakes, fo that a 
rag be at each flake, and drive down a flake at every rag, 
and fo go on from flake to flake, till the whole be com- 
pleated. If you have been careful not to diflurb or move 
the line, when you drove down the flakes, and have driven 
them all on the fame fide of the line, your fquare will be 
uniform, and the flakes near the grounfl, will range exaft- 
ly every w*ay. 

If your vineyard be large enough to divide into four, fix, 
or eight fquares, or more, according to the different forts 
of grapes you defign to have in it, and you are not pinched 
for room, you will find it very convenient on many ac- 
counts to have crofs walks of twelve feet, between the 
fquares, not only to turn upon when ploughing, but for 
carting in of dung, and placing it handily for dunging the 
vines, which will be a great faving of labour, befides be- 
ing attended with many other advantages. 

Having flaked your ground, which ought to be done 
when it is dry, becaufe it will fave you a ^.^reat deal of la- 
bour, in making it loofe and Tftellow again; and having 
as many vine cuttings as you can plant in half a day, foak- 
ing in rich dung water, in a pail, which ferves beft to keep 
the plants Upright, the butt ends being down, dig holes at 
every flake larger or fmaller, according to your own fan- 
tafy and judgment : For it matters not, fo they are deep 
enough to contain the plaht. But here I muft clear up a 
point, which has led many people into miflakes and ren- 
dered this work more tedious, and that is the throwing in- 
to the holes, in which the vines are planted, rich mould 
mixed with old dung, thinking that this mufl be a great ad- 
vantage 
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vantage to the vine. This is a great miftake* For as foon 
as the vine fhoots it roots, beyond this rich mixture, 
into the common foil, which is many degrees poorer and 
colder, the roots, as it were, recoil and fhrink back at a 
coldnefs and poverty, they had not been iifed to, and the 
vegetation is hopped, and the plant dwindles into poverty 
and barrenefsj and if you examine the plant at bottom, 
you will find that inftead of extending its roots to their 
ufual length, it has ftiot out a great number of fmall fibres - 
like threads, which extend no farther than the good mould 
and thefe being quite infuflScicnt to anfvver the demands 
of nature, the plant perifhes, or remains in an inadiveand 
barren ftate* Whereas, had the vine been planted in the 
common foil at firftjlit would have met with no alteration, 
no fudden change to check its growth. This fhews that ^ 

the foil fhould be well mixed; and let me tell you once 
for all, that the vine delights in a warm, comfortable, fruit- 
ful foil; but proves unfruitful and perifhes in a foil cold 
and barren. Yet a foil may be too rich, or made too rank 
by dung, and this extreme is alfo to be avoided. But to 
return to planting our vines, the holes being dug accord- 
ing to your mind, plant your vine, fetting the foot forward 
from the flake, and bend it a little, without cracking the 
bark, and bring it gently up againfl the flake, fo that one 
eye only remains above the furface of the ground. Let 
not the eye touch the flake, but look from it. Then mixing 
the ground well together, throw it in and prefs it gently 
about the vine, till the hole is almoft full, and throw the 
reft in lightly, without prefTmg, fo that it may rife up to the 
eye of the vine, which ought to be about two inches above 
the common furface. By this means, the vine will be pre- 
ferved from drying winds and the hot Sun, till it begins 
to grow. Some place four or five paving flones about the 
foot of the vine, not fo clofe but that the roots may fhoot 
out between them, and thefe they fay, and I think with 
reafon, condenfcthe air in hot dry feafons, and nourifh the 
vine with moifture, and cool and refrefh it when parched 
Vol- L Co v.ith 
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with exoeffive heats. In the northern colonfes, the vines 
jhould be planted on the fouth fide of the ftakes, for the 
fake of the Sun: In the fouthern colonies, they fhould be 
planted on the north fide to avoid too great heat. The 
upper eye only fhould (hoot out branches, from which the 
head of the vine is formed. If any ihoots fhould riie from 
below, which foraetimes is the cafe, the fooner they are re- 
moved the better, thefe are called fuckers, and very much 
exhaufl the vine. And thus you proceed till all be finifhed. 
When your vines are all planted, if you have any cut- 
tings remaining, plant them in a nurfery or along the north 
fide of your flakes, for you will have occafion for them, 
as many of your vines will rtifcarry, and the fooner their 
places are fupplyed the better. If fo#le of your vines do 
not fhoot till July, do not give them up, they may grow 
notwithflanding. I have had many, that have not fhot till 
Augufl, and yet have done well. And here let me teH 
you that, the filling up all the vacancies, where the vines 
have failed ormifcarried, is abfolutely neceflary to be done 
as foon as poflible, either the fall after the vines were 
planted, with plants, if you have any growing in your 
nurfery, which are befl planted as foon as the leaf is fal- 
kn; or the next fpring, with cuttings, which is the befl fea- 
fon for planting them ; for the latter having no root fufFer 
greatly in the winter feafon, and if planted in the fall, moft 
of them perifh. If the vacancies fhould by any means be 
negleded fpr three or four years, you will find it very 
difficult to raife thrifty and flourifhing vines in inch places 
afterward; becaufe by this time, the neighbouring vines 
have fhot their roots all round the fpot, where the young 
vine is to be planted, and will fo draw away the nourifh^ 
ment, and entangle the fmall tender roots, that firll fho6t 
from it, that it will not be able to fhoot forward and flou- 
riih. Some, for this reafon, plant two cuttings in a hole, 
leafl one fhould mifcarry. To this the chief objedion ist 
that hereby the regularity and uniformity of your vineyard 
is hurt, many of the vines fianding out of rank and file. 

For 
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For a well regulated vineyard refemblesa fine regiment un- 
der proper and exad difqpline. If foine of your Tines 
prove weak the firft fumoier, and do not recover ftrength 
the fecond fummer, though manured and cultivated well, 
root them out, for they very leldom are worth ratfing; and 
plant healthy vines in their (lead, out of your nurfery; fo 
ihall you have a healthy, flourifhing and well conftituted 
vineyard. 

By this time you fee the neceffity of having a fupply of 
youpgvi^^from a nurfery, a circumftance that is by no 
means to be negle<^ed. 

In digging up the plants from your nurfery, be careful to 
take them up without wounding or bruifing the roots, and 
having a pail or fmall tub, half full of rich dung watery 
put the plants,, with the roots down, into that, fa ihall 
they be preferved from the Sun and drying windsr which 
would foon parch and dry up thefe young tender roots and 
kill the vine. When you have dug up about a dozen or 
twenty plants, then proceed to planting, which mud be 
done in the following manner. Your holes being dug deep 
enough and fufiiciently wide, for the roots to be fpread ia 
at full length, throw in fome loofe earth, and ipread it- 
over the bottom of the hole, and fix in your plant near 
the (lake, fo high that the little branches rife an inch or' 
twd above the furface of the ground. The roots, you 
will perceive, for the moft part grow in rowsi, one above 
another. The upper roots of all, which are called the 
day roots, muft be cut away; the under roots of all muii^ 
then be fpread at full length, and covered with earthy then 
the next muft be ferved in the fame manner, and* (b on till 
all be regularly' extended and covered. This is purfulng 
of nature, which in thefe cafes is generally the bdft direc- 
tor^ jSo {half- the earth be well fettled about the nDots, and 
the vines in the fpring miU grow ajid flouriih, as if they 
had not been moved or. tranfplanted. If afervant, or even 
a gardener be left to manage this work, they will be apt, 
as I haye often feen,' to fet the plant in the hole, in a care- 
• . Icfe 
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icfs manner, with all the Foots hmldled together, and fo 
cover it with earth. Thie is fo contrary to the order of 
nature, and to common fenfe, that the diflPerence is plain- 
)y feen w-ithout farther enfianationf and ftideed moft^of 
the mifearriages in life are are owing^ to inattehtion and 
careleflhefs. 

Your vines heing all planted as above direSed, tmd the 
vine cuttings, with one eye only above ground, and that 
almoft covered with light earth, to preferve thtm ftt>m 
fufFering with heat and from drying winds 'till they be- 
gin to grow; this upper bud only will (hoot'but branthes, 
and the lower ones will throw out roots : And this is much 
better than to have two or three buds above ground, and 
branches growing from them all, which only ferve to 
weaken the vine, and to hinder the forming of a good 
head, which is the firft and chief point to be gained and 
well fecured. 

We now proceed to the management of the vine in its 
infant ftate, upon which will very much depend the fuc- 
cefs of your vineyard. 

Tberje are but two ways of forming and managing of 
vines to advantage for vineyards, by {lakes, w efpalicrs. 
In ancient times, it was common for vines to be wedded to 
trees, and they had the poplar, the a(h, or the elm for their 
companions and fupports, but men foon- difcovercd the 
great inconveniency of following nature in this refpe<fl. 
They found, that thefe irees were found difficult to raife 
in high dry grounds, where vines were proper to be plant- 
ed; that when they did grow, their roots were very much 
in the way of the vines, and of working the land, and al- 
fo drew away too much of the ftrength of the ground ; and 
they mounted the fruit fo high, that it became very dif- 
ficult and took up a great deal of time to gather it, for 
which reafons this method has long been laid adde. As 
for wall fruit, the vines that are fixed to walls muft be 
managed in the fame manner, as thofe which are defign- 
ed for efpaliers, that is, the head of the ^irie is at firft 
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formed about three feet from the ground. But this I fhall 
particularly explain, when I treat of the management of 
vines for efpaliers, I fhall begin then with the proper 
culture of vines that are defigned for flakes. 

In this cafe the head of the vine is formed near the 
furface of the ground, as I have already more than once 
obferved ; and this method i& now generally pra£tifed 
throughout wine countries, and indeed it is the only me- 
thod proper for countries, where the frofts in winter are 
fo hard as to hurt vines, by which means the next year's 
crop is deftroyed. There is no way to prevent this, but by 
covering the vines in winter, which cannot well be done, 
when vines are fixed upon frames or efpaliers, without 
gr^at (JifEculty and labour, as well as danger to the vine. 
Y.X^c firft Tummer after the vine is planted, you have 
nothing to do, but to tie up the little branches to the flakes 
with a foft band, as foon as they are grown about a foot 
or fifteen inches long, which will fave them from being 
torn off by hard winds, which would endanger the vine. 
Befides they grow the ftronger and the better for it, and 
are out of the way of the hoe, the plough and the harrow. 
You are alfo to keep the ground clean and free from weeds 
and grafs; for they are great enemies to vines. If the 
ground be kept mellow and loofe, your vines will grow 
and flouriih the better. If you have any litter, ftiort flraw 
and chaff, the fhives of broken hemp or flax, the chaff 
of flax feed, the duft and chaff of buckwheat, and the 
flraw trod fine with horfcs when it is dry, any or all of 
thefefpread over your vineyard after it is hoed or ploughed 
and harrowed, will keep down the grafs and weeds, keep 
the ground moift and light, and will greatly preferve the 
good foil from wafliing away. If this be done the firft 
three or four years, it vAW greatly forward the vines, bring 
the ground into good heart, and finely prepare it to pro- 
duce good crops, by keeping it loofe, airy and light, in 
which vines greatly delight. 
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In the month of September, when the leaf begins to 
wither and fall off, which is the beft time for trimming 
of vines, as I have already obferved, cut down all the 
branches, to one good bud each, and always remember 
that the lowermoft bud next the old wood, is called the 
dead eye, and is never reckoned among the good buds. 
When your vines are thus trimmed, let a careful hand 
^ lake away the dirt from the foot of the vine, about four 
inches down, and cut away all the upper roots that appear 
above that depth. Thefe are called day roots, and muft 
be taken away every fall, the firft three years. The beft 
way is, not to cut them off clofe to the body of the vine, 
but about a ftraw's breadth from it, fo (hall they not be fo 
apt to grow again. Thefe upper or day roots greatly 
weaken the vine, and hinder the lower roots from extend*- 
ing themfelves, and from firmly fixing themfelves below, 
on which greatly depend the ilrength, firmnefs and dura- 
blenefs of the vine, and alfo its fruitfulnefs. Befides by 
thefe roots running deep, the vine is prcferved from pe- 
filhiiig in long tedious droughts. Let the foot of the vine 
be left open, after the day roots are cut away, that it may 
dry and harden, till the hard frofts come. Then the holes 
are to be filled again, and the head of the vine covered 
with chaff and (hort ftraw mixed, or with bog hay, or fait 
hay, or with horfe litter, that is free from dung and grafs 
feeds; for thefe (hould be carefully kept out of a vineyard, 
which will fave the labour of rooting out the grafs that 
would fpring from them. Some cover the head of the 
vine with the ground when they fill up the holes; but this 
is wrong, it greatly endangers the vine, as I have found by 
experience, for I have loft many of them by this manage- 
ment^ before I difcovered the danger. The ground, in 
warm rains, moulds and rots the vine. For the fame rea- 
fon, fufFer no dung to be among the ftraw, hay, or horfe 
litter with which you cover your vines. The heat of the 
dung, in warm rains or muggy warm weather, will mould 
and rot them ; the cooler and dryer they are kept, the 
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better. I have told you before, and I now repeat it,- (be- 
eaufe it is a work that muft by no means be negleded,) 
when you trim your vines, if you find that any of them 
have mifcarried, which is very common, plant others in 
their room immediately, if you have any plants of the 
fame fort growing in your nurfery; if not, then do not 
delay to provide cuttings of the fame kind, and preferve 
them till fpring, as you were before direded, and plant 
them in the vacant places, that your vineyard may be full 
and complete as loon as pofTible, fo fhall it grow and flou- 
rifli the better. 

The fecond fummer you will find more branches (hoot- 
ing from the heads of your vines, than did the firft fum- 
mer; and here the Ikill of a Vigneron is neceffary for form- 
ing the head of a vine in the bell manner. Let the 
fhoots grow, till they are ten or twelve inches long, then 
choofe eight, that are fhort jointed and much of a fize, 
that grow on all fides of the vine, and with your finger 
ftrike off all the reft. If any one branch among the whole 
number^ appears much more thrifty than the reft, you may 
perhaps be tempted to fave it; but let not your eye fpare 
it. It will only prove a thief and a robber. It will draw 
to itfelf the chief nourifliment of the vine, and ftarve the 
reft of the branches, and after all will bear but little fruit. 
The {hort jointed branches, prove the beft bearers, and 
thefe ftanding on all fides of the head, preferve the vine 
in full ftrength and vigor. For this reafon the rounder 
the head of the vine is formed, the better. If the branches 
be fuffered to grow from one fide of the head, the other 
fide fuffers greatly, and is apt to perifti. 

This year there fliould be two flakes to a vine, one on 
each fide, to faften the branches to, by this means they are 
fpread at a diftance from each other, and grow the ftrong- 
er and better; the Sun, air, and winds come to every part; 
the wood ripens well, and the buds fill, and they are the 
better prepared to become fruitful in due time. Whereas, 
when they are huddled altogether, and faftencd up to one 
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ftake,- they fufFer greatly for want of the Sun and air to 
dry them after rains^ raifts and heavy dews; and in clofe 
muggy weather, they will mildew and rot. Let therefore 
the brandies be tied up fingly to the ftakes on each fide> 
with a foft band, as foon as they arc long enough, leaft 
they be torn off by hard winds, which would ruin the 
vine. I need not tell you again, that your vineyard is al- 
ways to be kept clean and free from weeds and grafs; and 
the dryer the ground is, and the hotter the weather, the 
more efFedually they are deftroyed, by hoeing, ploughing 
and liarrowing. But remember never to meddle with 
your ground when it is wet, you do more hurt than good. 
This fecond fummer your main branches fhould be fuf* 
fered to grow about five feet long, and then the ends of 
them muft be nipped oflF, in order to curb them, to keep 
them within proper bounds, and to hinder them front 
growing wild. The lateral or fecondary branches fhould 
be nipped off at the end, when they are about a foot long, 
the nephews alfo fhould be nipped oflF when they are about 
fix inches long^. This is much better, than the taking all 
thefe fmaller branches clean away, which is the pra^ice 
of fome, who arc more nice than ^ifc. For I Have founds 
by experience, that, when thefe fecondary brahches arc 
clean taken away, the main branches fuflfer; they grow 
flat, and appear diftorted ; which plainly fhews, that nature 
is deprived of fomething, that is effentially necef&ry to her 
well being. It is quite neceflary to nip off the ends of the 
main branches, when they are grown about five feet long. 
They grow the larger and ftronger, the wood ripens the 
better, the lower buds are well filled, and better prepared 
for the bearing of fruit. Befides it teaches the vines to 
become reconciled to a low and humble flate, it curbs their 
pride and ambition, which is always to climb and mount 
up above every thing that is near them, and educates them 
to bear fruit within your reach. Some time after the tops 
of the main branches are nipped oflF, they will fhoot out 
a fecond time, and then they generally throw out, from 

near 



Digitized by 



Google 



CULTIVATION of the VINE. aa5 

near the end, two branches inftead of one; fo prone is the 
vine to ihoot and extend itfelf, thefe alfo mud be nipped 
off; at the fame time the lateral or fecondary branches 
mufl be looked to and nipped off, if any of them are {hoot- 
ing out anew. 

In the fall of the year, as foon as the leaf begins to 
wither and fall oflF, which happens earlier or later, accord- 
ing to the weather, cut the branches down again to one 
good bud each, and take away the earth round the heads 
of the vines, as before direded, and cut away the day roots, 
and manage them juft in the £tme manner as you did the 
iall before. Now as fome of your forward vines will bear 
fruit the third from the planting, which is the next year, 
tmd as it is natural for you to defire fruit, and efpecially to 
know what fiart.of fruit, and how good, your different 
vines will bear; to iatisfy your cuiiofity, I would advife 
you to fet afide two or three at mod, of each fort of your 
moft thriving vines for that purpofe, and inftead of cutting 
down all their brandies to. one bud each, like the reft, leave 
«wo branches on each of theie vines, with two or three 
good buds each, v^ich will ihew fome fruit to your fatis*» 
£adl(m. But be perfiiaded to prevent the reft from bear- 
ing fruit tilhhefourtfa year, and the weaker vines till the fifth 
(year, and your vineyard will make you ample fatisfadion, 
^r this piece of felf denial. For it greatly weakens a 
vine to bear fruit when fo young; and however fond moft 
men may be of their vines bearing much fruit, the over- 
bearing of vines is allowed on all hands, to hurt them 
greatly. To prevent which, in wine countries, where it 
is common to leafe out vineyards to hufbandmen, whom 
they call Vignerons, they have very ftri£t laws, obliging 
them to leave four, fix, or eight bearing branches on a 
vine, according to the age of the vineyard, the ftrength 
of the vines, and the goodnefs of the foil, and according 
to the cuflom of different countries where good wines are 
held in repute, to prevent their hurting the vines, and the 
reputation of their wines. Thefe Vignerons are likewife 
Vol. L D d obliged^ 
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obliged, after three fruitful years, if fo many happen fuc- 
ceflively, to let their vineyards reft one year without beard- 
ing fruit, that they may have time to recruit and gather 
frcih ftrength. 

The third fummer you are to manage your vines in the 
fame manner you did the fecond, tying up all the 
branches to the ftakes, one above another; only of thofc 
vines that are to bear fruit, the fruit bearing branches 
fliould be tied up above the reft, that the fruit may have the 
benefit of the Sun, the air and winds, all which are necef- 
fary, and confpire to bring the fruit to maturity; and this 
Ihould always be the practice. This year a third flake is 
provided, which in the fpring is drove down juft on the 
north fide of the vine, upon a line with the reft, for order 
fake. To this ftake the branches that bear fruit, there be-^ 
ingbut few of them, will be beft faftened,becaufe there wiH 
be the more room for the branches of referve, which are to 
bear fruit the next year, to be diftin&ly faftened to the 
fide ftakes. Thefe branches of referve are now of great 
importance to the owner, as the next crop will depend up^ 
on the right management of them. They are, therefore^ 
to be carefully tied up at proper diftances to the fide ftake^ 
that they may grow well, that the wood may ripen, and 
ihat the buds may be well filled. When they are grown 
about five feet long, the ends muft be nipped off, the k^ 
teral branches kept fhort, and the nephews refhained, if 
they grow too long, fo fhall the main branches appear fuH 
and round, and in a natural, healthy and flouriihing flate; 
whereas, if they are all tied up to one flake, as is the 
pra&ice with fome people, the wood remains green and 
fpungy, and does not ripen, the buds do not fill well; 
and where the band is, all the branches mildew and rot; 
which plainly fhews the badnefs of fuch management 
As to the few vines that bear fruit this fummer, let the 
fruit bearing branches be nipped off five joints above the 
fruit, and let the fide branches and nephews be kept fhort 
as above directed; fo fhall the fruit come to perfiedlioD. 
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In the fall of this third fummer, preferve two of the 
beft fliort jointed branches of referve, one on each fide of 
the head of the vine, for bearing fruit the next year : The 
reft cut down to one good bud each. If fome of your vines 
be very ftrong and flourifhing, you may preferve four 
branches for bearing fruit, but by no means more, one 
on each quarter of the vine, fo fhall they bear fruit the 
better. As to the branches on the few vines, that bore 
fruit this year, they muft be cut down to one good bud 
each ; for the fame branch muft never be fufFered to bear 
fruit two years running, unlels you fall fhort of branches 
of referve, in that cafe you muft do what neceflity requires, 
and let the old branch bear a fecond time, but they fel- 
dom or never bear fo large clufters, nor fo fair fruit. On 
thefe vines, that bore fruit this year, not above two branches 
on each, fliould be kept for bearing fruit the next year, 
fo (hall you preferve their ftrength from being exhaufted 
when young; they will laft the longer, and bear fruit the 
more plentifully hereafter. The reft of the management 
is the fame with that of the laft year; only fome time in 
the latter end of November, or fomev\rhat later, if the hard 
weather keeps off^, a fmall long trench on each fide of the 
vine is dug with a hoe, and the branches that are keptfor 
bearing fruit, are laid down gently into them, without 
forcing them, fo as to crack them, or fplit the bark, or 
ftrain the wood too hard, and muft be covered over with 
the earth. If any part appears above ground, it muft be 
well covered with ftraw, bog, or fait hay, and indeed if 
the whole that are buried were alfo covered in the fame 
manner, with ftraw, &c. it would be beft; for the branches 
being of an elaftic nature, they are very apt, upon the 
thawing of the ground, to rife with their backs above the 
ground, and remain expofed to the weather, fo that your 
crop may be loft notw^ithftanding your trouble, which a 
fmall covering of ftraw or hay will prevent. If any of 
them fhould be fo ftiff and ftubborn as 12 ot to bend down, 
then bind ftraw round them and the flak e. 

In 
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In the fpring of the fourth year, the branches that have 
been preferved for bearing fruit, muft be carefully trained 
up to the fide flakes, the higher the better; and the 
branches that ftioot out from the head this fpring, which 
are called branches of referve, and are defigned to bear firuit 
the next fucceeding year, muft be tied up to the flakes below 
the fruit bearing branches, and one or two to the middle 
flake, if there is room, for often times the fruit bearing 
branches, occupy the middle as well as the fide flakes, and 
efpecially in a plentiful year. The management of the vine 
in its bearing ftate, calls for a clofe and particular attention. 
Some gentlemen, and thofe who have written beft upon 
this fubjedt, recommend the taking away all the lateral or 
fecondary branches and the nephews, clofe to the body 
of the fruit bearing branch, and to leave only the main 
leaves of that branch, thinking, by this method, that all 
the nourifliment of the vine is thrown into the fruit. 
They alfo order the top of the branch to be taken oflF, with- 
in three joints of the uppermoft dufler of grapes. Others 
again are for following nature, and fuffer all the branches 
to extend themfelves as they will. Thefe I look upon to 
be, two extremes, and think that a middle way, is every 
way befl, mofl rational and fafefl. The lateral branches, 
the leaves and nephews are fuppofed by naturalifls to draw 
off and perfpire the crude and thin jukes and to hinder 
them from entering and ipoiling the fruit, and alfo ferve 
as lungs for refpiration; the circulation of the air through 
all the parts being neceflary to vegetation, and for bring- 
ing the fruit to perfeft maturity. That this is fo, or how 
it is, I am not fo well acquainted with the operations of 
nature, as to determine; but this I know, that when thefe 
fmaller branches are taken clean away, the main branches 
inflead of growing round, full and plump, which is their 
natural flate, become broad, flat and diflorted, and have 
an unnatural appearance. Befides thefe branches, when 
kept within proper bounds, ferve to Ihade the fruit from, 
thefcorching rays of the Sun, and to fcreen them from vio- 
lent 
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lent winds, from hail and beating rains, from damps and 
fogs and cold nights dews, which are all injurious to the 
fruit, as well as the cold dry north-eall winds, and the cold 
driving north-eaft ftorms. But let not this lead us into the 
other extreme, for if the vine be left to herfelf, and all be 
fufFered to grow, flie will run wild, and ruin all by her 
own excefs. This is the method of managing vines whea 
the head is formed near the ground, which is now prac- 
tifed in moft vine countries in vineyards, (except fome , 
parts of France, where they are ftill fond of efpaliers.) and 
this method muft be continued as long as the vines lafty 
which moft writers do affirm, will be above a hundred 
years. As to the management of vines in gardens, againft . 
walls, and for forming of Ihady places, and many other 
ways to pleafe the humour and phantafy of the owner, that 
is not to be regarded, it has no relation to vineyards. 

Here I would propofe a new method of managing vineSr 
the heads of which are formed near the ground, by way 
of trial; I have not yet made the experiment, if it fhould 
anfwer, it would fave a good deal of trouble, and be more 
fecure againft the fe verities of the weather; I have been 
told that it is the practice of fome to cut all the branches 
down, and to truft to new fhoots for bearing of fruit; and 
I have read the fame account in a treatife publifhed by 
James Mortimer^ Efq; fellow of the royal fociety, in the 
year 1707, but thefe accounts are fo vague, fo general 
and fuperficial, without entering minutely into any par-- 
ticulars, that I could have no dependence upon them; nor 
could any man form a judgment of the manner of doing 
it. However from thence I have taken the hint, and (hall 
no A' propofe a method which may be worthy on trial. If 
the fall of the third year of the vine's age, inftead of fav- 
ing two or four branches for bearing fruit, cut down thefe 
to two buds each, and the reft cut down to one bud each; 
the upper buds of thefe branches that have two buds, are 
defigned to bear fruit, this next year, the lower buds and 
the bu4s of all the reft are defi^oed for fryit the year after. 
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and therefore if any fruit (hould appear upon them, they 
mud be taken away as foon as the cluflers appear; in the 
fall of the fourth year, cut all the branches that have bora 
fruit clean away, and leave thofe that did not bear fruit; 
and then according to the ftrength of the vine, cut as many 
of thefe down to two buds, as you think your vine ought to 
bear, and cut the reft down to one bud, always remembering 
that the branches that have but one bud, and the under 
bud of thofe that have two, are to bear no truit. When 
your vines come to be ftrong and able to bear it, cut down 
all the branches to two buds, and then you will have eight 
bearing branches in one year, which are quite enough for 
the ftrongeft vines; however if you have a mind to ftrain 
your vines, and to try how much they will bear, you may then 
cut as many branches as you think fit down to three buds, 
two of which may bear fruit, while the under buds arc 
kept for branches of referve. In the fall, all the fruit 
bearing branches are cut clean away. If this method 
fhould fucceed to your mind, and you think it preferable 
to the method firft laid down, I mean that of preferving 
branches of referve to be laid down and covered in winter, 
which is the German method, and the general pradice of 
the Rhine, &c. then in order to bring your older vines into 
this method, cut down the fruit bearing branches to one 
bud the firft year, and the branches of referve you may 
cut down to two or three buds each, as you think your 
vines are able to bear it. In this you form your judgment, 
from the ftrength of your vine, the goodnefs of your foil, 
the diftance of your vines from one another, and the quan- 
tity of fruit they have born the three preceeding years : for 
vines, as well as men, muft have time to reft and recruit, 
if you mean them to laft, and to return to their work with 
vigour. 

Now for the covering of thefe vines in the winter feafon, 
I would advife a handful of foft hay, that is free from 
grafs-feeds, to be laid on the head of the vine, and a flight 
box made of rough cedar boards, or of pine, (which any 
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fervant may make, only let the top piece cover the whole,) 
be put over the head, which will be a fafe and fufficient 
covering. Otherwife a fmall fheaf of draw, bound well 
round the ftake, and the bottom brought handfomely all 
round the head of the vine, and fecured by a band from 
blowing open, will do very well. The vines (hould not 
be covered till hard weather is ready to fet in, and they 
fhould be dry when covered. 

Before I proceed to the management of vines for the 
frame or efpalier, it will be neceffary to acquaint you with 
fome things of a general nature, which you will find wor- 
thy of notice. 

When vines are trimmed in the fall, which they ought 
to be as foon as the vintage is over, or as foon as the leaf 
withers and falls off, they feldom bleed, and never fo as 
to hurt them. If vines have been neglected and not trimmed 
in the fall, and this work mufl be done in the fpring, let 
it be done in February, if good weather happens, or early 
in March. If it be done later, they will bleed too much, 
and endanger the crop. Searing the wound, as foon as it 
is made, with a hot iron, it is faid, and I think with rea- 
fon, will prevent the bleeding. In trimming, keep about 
two inches from the bud, or half way between bud and 
bud: fo fhall the upper bud that is left be free from danger. 
The rule is, to cut flopping upward, on the oppofite fide to 
the bud, that the flope may carry off the tears from the eye, 
but I never found this anykindof fecurityto the eyes below. 
If therefore fearing every wound with a hot iron be thought 
too much trouble, the only remedy, befides that, which I 
have yet been able to difcover, is, to wafii the branches 
that are wounded and bleed, and efpecially the buds, with 
a rag dipped in warm water, without touching the wound, 
which in 8 or 10 days will flop of itfelf ; the liquor form- 
ing a ftifF jelly upon the wound, like coagulated blood, 
and drying by degrees, heals up the wound. The wafla- 
ing muft be deferred till they have done bleeding. Unlefs 
this is done, the eyes below will be in danger of being 
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blinded. For fo glutinous is the fap, that it binds up the 
bud it reaches, fo that the leaves cannot open and unfold 
at the time of vegetation. In cutting oflF large limbs from 
old vines, it fometimes happens that ants fell upon the 
pith, eat their way in, and make a hollow, where the 
water fettles and rots it. In this cafe the remedy is, to 
cut fuch branches clofe down to where it is folid and green, 
and it will bark over and heal. 

It is common for large buds to (hoot out two or three 
branches each. One only on each fhould be fufFered to 
grow; if you expedl fruit on them, be not in a hurry to 
ftrike them off ^ill you know which is moft fruitful, and 
fave that. Vines that are clofe planted in a vineyard, cart- 
not be expelled to bear fo much fruit, as fingle vines, or 
as thofe that are planted atadiftance. Their roots are too 
much confined, fo that they cannot gather nourifliment in 
fo fmall a compafs of ground, to fupport and bring to per- 
fedion a large quantity of fruit; and this is a fufficient 
reafon for reftraining them, and for limiting the number 
of bearing branches, if you mean to make good wine^ to 
-keep your vines in full vigour and to preferve them for 
many years. Befides the deficiency is fully made up, by 
a greater number of vines ; and the planting them clofe, 
enables you the better to keep them low and within pro- 
per bounds. 

Vines that bear black or red grapes generally ihoot forth 
a greater number of branches, and more vigorous than 
thofe that bear white grapes, and therefore the latter require 
more caution in trimming, and more care in the cultivation 
and management of the foil, that it be kept clean and in 
good heart. 

When vines have been covered with earth during the 
winter feafon, let them not be uncovered in the fpring, 
till the hard frofts are over, and then let it be done in a 
fair, warm, drying day, that they may dry before night, 
for if they fhould freeze before they are dry, it would 
greatly hurt, if not ruin the crop. 
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The bead of the vine, properly fpeaking, when it is. 
formed near the ground, is compofed of the but ends of 
the branches, that are cut down to one good bud each, 
which ought to be eiglit at leaft in number. Thcle 
branches, the fecond year of the vine's growth, flioot from 
the folid wood chiefly, and then is the critical time to pre- 
pare for forming a proper head to a vine ; therefore pre- 
ferve eight of the beft fliort jointed branches, that grow 
on all fides of the ftock, and much of a fize, and thefe 
mud be carefully tied up fmgly to the (lakes, that the buds 
may fill well, and that the wood may ripen, on which 
greatly depends the future fuccefs of your vineyard^ as 
this is the foundation of the whole. If more than eight 
branches have grown from the head, the reft mud be ftruck 
off with the finger. If one of the branches outgrows the 
reft and appears more flourifhing, that in particular muft 
be ftruckoflF. For if fuffered to grow, it will rob the reft 
of their due proportion of nourifliment, and ruin the vine* 
Eight branches are fufficient for a thrifty young vine, four 
of which are intended for bearing fruit, when that time 
oomes, and the other four are defigned. for branches of re- 
ferve. The third year, which is the firft year of the vine's 
bearing, the lowermoft good bud on the bearing branches, 
will produce one or two clufters of grapes each. The 
fourth year, two or three of the lowermoft buds will bear 
fruit, and after that five or fix of the lower buds will bear 
fruit, but feldom more ; fo fhall you have five or fix branches* 
growing from each bearing branch, producing fruit, which 
makes twenty or four and twenty bearing branches upon 
one vine, and each of thefe branches yielding two three 
or more clufters, according to the fruitfulnefs of the year, 
and the due cultivation of your vineyard. 

Nay if your vines are well chofen, as I have diredled, 
and properly cultivated, and your foil kept clean and well 
improved, you fhall, in a fruitful year, fee fome of the 
fecondary branches and even the tendrils bearing fruit. 
This happened to fome of my vines in the year 1767. I 
Vox. I. E e bad 
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had four fucceffivc crops hanging on fcvcral of my vines 
at one and the fame time, one under another, which I 
(hewed to feveral gentlemen, who admired, and were fur- 
prized at fucha production: But I took away all but the 
firft crop, lead my vines might be too much weakened by 
over bearing. I mention this to fhew what nature will do 
in a favourable year, under proper management. And 
here I muft remark; that the greater the vintage, the better 
the wine, but a meagre thin crop produces thin weak 
wines, which require dexterity and art to make them fit 
for ufe; but this I (hall inftruft you in, when I come to 
the making of wine. 

In tranfplanting vines or trees of any kind, I have by 
long experience found, that removing them in the fklU 
after the leaf 'is £atllen, is much furer and fafer, than doing 
it in the fpring. For if trees are well ftaked, fo as to ftand 
firm againft hard winds, the ground will be fo well pack- 
ed about the roots, that they will grow in the fpring, as 
if they had not been removed, and are in no danger, if a 
dry featfon (hould happen, efpecially if fome horfe litter or 
old hay be thrown round them in the fpring, fo as not to 
touch the ftero. Whereas if they are removed in the 
fpring, and a drought fucceeds, before the ground be wcU 
fettled about the roots, many of them will mifcarry. 

As vines are beft^planted upon rifinj? grounds to prevent 
too much wet, and as it is neceffary to keep the foil loofe 
and mellow, it thereby becomes the more liable to wafhing 
away by hard rains, which muft be a great injury to a 
vineyard ; now if by any means fo great an inconveniency 
might be avoided, it would be a great point gained, and 
therefore it very well deferves our attention : For it is no 
fmall coft and labour to renew the foil, that is fometimes 
carried off by fudden floods of rain. I have tried feveral 
ways to prevent this evil, fo as neither to injure the vines, 
nor hurt the crop. The fbllowing method, where a per- 
fon has the conveniency, I find to be the moft efFeduah 
Lay broad flat ftones, not exceeding two inches in thick- 
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MeCs^ olofe along the lower (ide of the vines, after the 
ground has been made loofe and mellow. Thefe ftones 
lieing bcoad, and not very heavy, do not prefs hard upon 
the roots of the vines, nor pack the ground too clofe. They 
fefled gTcaX heat up to the vine and fruit, which helps to 
bring it to full maturity; they preferve the foil from wafli- 
ing away, they keep the ground moid in the drieft times, 
and hinder too much wet from penetrating down to the 
roots near the head of the vine, which chiefly occaiions the 
burfting of the grapes when they are near ripe, after aihower 
of rain. To- prevent this evil, is one reafon for cutting 
away the day roots, which extend themfelvcs along near 
the furface of the groilnd. But vv here fuch flat (lones are 
not eafy to be had^ I would recommend fhort ftraw mixed 
-with chaff, the fhives of flax and hemp, the chaff of tlax«- 
feed, which is alio an excellent manure, old half rotted fait 
bay, or bog hay, free from grafs feeds^, fpread thin between^ 
the rows; if it be fpread thick, it keeps the ground too 
long wet and cold in the fpring^ which retards or keeps 
.back the growth of the vinesw Thefe I have experienced 
to be profitable^ and very much to hinder the foil from 
,wafhing away. On the fide of fleep grounds, of hills and 
mountains, flones in. proportion to thedefcent, or logs of 
wood, where flones are not to be had, muft be laid along 
the lower fide of the vines,, to keep the foil fromwafhing 
ftway, which otherwife it will do, to the great damage, if 
not the ruin of your vineyard^ and therefore when you be- 
gin a vineyard, remember that this is one, and*an eOTex^** 
. tial part of the coft* 

A vineyard will thrive the better^ and the crops will be 
more fure, if it be well icreened, by fome good fence, 
buildings, mountain, orthickoopie of wood at a fmall dif- 
tance, fromthofe points that lie to the north of the eaft, 
and. to the north of the north-weft; the windi from thofe 
quartefs, in the fpring of the year, being very unfriendly 
to vines. But then a vineyard fhould be quite, open to all 
the other points of the compafs. For vines delight mucji. 
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in an opcn^ clear, pure warm air, free from cold tlamps, fogs, 
mifts, and from condenfed air, arii]t>gfrom bogs, fwamps^ 
and wet clay ground^, and from large trails of neighbour- " 
ing woods. The north-weft winds, indeed are rather ad- 
vantageous to a vineyard: For although in America, they 
are extremely cold in winter, and occafion fevere frofts, 
yet as the vines are then covered, they do them no harm. 
Befides thofe winds are generally drying and feldom bring 
wet; in the fpring and fummer they are always cool, and 
I find by long experience that they are quite neceflary, to 
brace up, harden and confirm the leaves and tender new 
fhot branches of all trees and vegetables, which otherwife 
remain languid and weak. 

There are three feafons when careful and experienced 
-vignerons deny accefs to their vineyards, firft when the 
ground is wet, becaufe then the weight of a man preiTeB 
4own and packs the earth too clofe and hard upon the 
roots of the vines. Secondly, when the vines arc in blot- 
fom, becaufe if they are then difturbed by handling, fhak- 
ing or rubbing againft them, the farina or fine duft that 
is formed on the bloflbm, which impregnates or gives 
life to the fruit, is fhaken off and the fruit mifcarries. 
Thirdly, when the fruit grows ripe, becaufe the tempta- 
tion is too ftrong to withftand, and people will pluck off 
the faireft ripeft grapes, which vigneronsdoiayis an inju- 
ry to the whole bunch, ; be that as it may, it certainly is a 
great injury to the owner, for the faireft ripeft grapes 
make the richeft and fineft flavoured wines. 

I now pafs on to the management of vines upon efpaliers : 
But then you are to remember that, the training up of 
vines to thefe frames, is only fit for the fouthern or warm- 
er climates, where the winter frofts are not fo fevere, as 
in our more northern regions; for as they are to ftand ex- 
pofed to all weathers, the germ or bud, from which the 
grapes do fpring, are apt to be chilled and deftroyed by the 
leverity of a fharp feafon, and efpecially by moift ftick- 
ing fnows freezing hard on the branches. 

The 
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The fifft year the young vines are trimmed and ma- 
naged in the fame manner you have been before direded. 

The fecond year when they always fhoot forth a great- 
er number of branches, is the time for making choice of 
the beft branches for ftandards* Set apart, therefore, two 
of the beft fhort jointed branches, on eacH vine, for that 
purpofe, that you may be fecure of one, in cafe the other 
ftiould foil, as thefe branches when young, are fubje£t to 
many accidents : So (hall you ftand a fair chance of hav- 
ing fruitful vines; for all vignerons well know, that vines 
flioot forth more barren and unfruitful branches, then 
fruitful ones, therefore, as experience hath taught them^ 
they always fct apart fhort jointed branches for bearers, 
be(^ufe thefe feldom fail yielding much fruit; all the reft 
of the branches you ftrike off with your finger r Agdini- 
would you ftill moit effedually avoid barren vines, if you 
have it ih your Jxjwer, choofe your vine cuttings for 
planting, from fruitful vines; ncit onlyfo, but choofe ffuit- 
bearing branches, that grdw from the teeming part of the 
vine^ that is as near the head ihd ihoulders as poflible, 
ind then if you cultivate theitt wdl^ you Ihall be fure of 
having fruitful viiies; and this, let me tell you, is gain- 
ing a very grand and eflfential point : I have here repeat- 
ed this inftru£tion, that you may not negle£t it, nor mifs 
of fo gf eat an advantage* 

Having thus chofen two branches for ftandards, train 
them up as ftraight as you can, one on each fide of the 
ftake: When they are grown about fifteen inches long, 
bihd them gently with a foft band to the ftake; for they 
are then yet very tender : And as they grow longer bind 
them a fecond and a third time; and when they are grown 
up to the top of the ftake, which muft be five feit high, 
nip off the ends, and they will grow the thicker and 
ftronger. When you have taken away the topjs of the 
vine (he will try to recover herfelf, and will (hoot out two 
branches at the top inftead of one; but thefe you muft 
alfo nip off, and keep fhort, but take away none of the 
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lateral branches or nephews till you come to trim thetH' 
in the falU only nip them ofF, tp keep them within pro-» 
per bounds. In the fall when^ the vine leaves begin to 
wither and fall, cut away one ef thefe ftandards from eacli^ 
vine, clofe to the fiock, leaving fuch as you bed like, which 
is now out of danger, and trim away from her all the 
branches and nephews, and cut oflF her top withinthree feet 
and an half of the ground ; leave four buds at the top,.and€ut- 
ofFall the ends of the buds below them; all thefe wounds 
will be healed before the hard weather comes on> which 
fliould not be over fevere whcr« efpaliers are ufed ; the two 
upper buds will be the arm^ of the vine, the two lower 
buds will be the two fhoulders, and j^ft under thefe the 
vine is faftened to the efpaliers, ^ and is called the head 
of the vine. Now it requirea the greateft (kill of the moft 
experienced vigneron to manage and cultivate vines tiius 
educated and trained up to efpaliers; and therefore they 
are more fit for gentlemen^s j^ardens and the vineyards pf 
rich men, who can afford the expence of thefe frames, and 
to employ vignerons to manage vines in this manner^ ia 
order to obtain the richeft wines, than for common men 
and men of fmall fortunes, who muft chiefly manage thefe 
affairs with their own hands, and for whoie fakes I have 
token the pains to write this treattfe^ but that I may da 
honor to the rich and great, and (hew them that refpei^ 
which I think due to their dHlindlion and high ffations, I 
will proceed and give fuch inftnidtions as &all anfwer their 
expe^tions; but then 1 muff beg leave to guard them a«^ 
gainft pretenders to this art, for there are pedants, and 
not a few, amon^ vine dreflers, as well as among men of 
letters. The greateft difficuky, as experienced vignecons 
know, is fo to manage a vine, as to keep her within the 
height and com pais of a frame^ and yet to cauie her to 
bear fruit plentifully. 

The third fummer the efpaliers being regularly fet up 
fix feet high, in a line with the vines, the pofts being of 
ibme lafling wood as of red cedar, locuft or of mulberry^ 
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which are cheapeftintheend, or for want of thefe, of good 
thrifty chefnut, that is not worm eaten; and being firmly 
fixed in the ground, in the middle fpace between vine and 
vine, and the rails, being four in height, well nailed to 
the ports, and placed on the north fide of the vines, the 
lowermoft about three feet from the ground, or juft below 
the lowermoft bud on the vine, the vine muft be fattened 
with a foft yet ftrong band to a ftake firmly fixed down 
near the foot of the vine, and fattened to the frame, near 
the lower rail, the four buds rifing above it. When thefe 
buds fhoot forth their branches, they muft be regularly 
trained up to the rails above, and fattened to them with 
a foft band; as foon as they are long enough to reach the 
firft above them, they muft be faftened to that, and fo to 
the next, &c. as they grow; and this muft be done by a 
careful hand, becaufe thefe branches, at firft, are very 
tender; if they (hould be negleded, till they are grown 
longer before they are tied, they will be in great danger of 
being torn off^ by hard winds, to the great damage of the 
vine. When the branches are grown up to rhe top of the 
frame, the ends muft be nipped off^even with it, and when 
from the tops they fhoot forth again, they muft again be 
nipped off and kept down even with the frame, and this 
not fo much for beauty and order fake, but that they may 
be properly educated and taught to be humble and keep 
within the limits aftigned them. The lateral branches 
and nephews alfo muft be kept within proper bounds and 
notfufFeredto grow too long, for fome of thefe fide branches 
will fteal away to a great length, and rob the vine of her 
ftrength If any fruit ttiould appear this third year, which 
may happen, let it be taken away, as foon as it appears, 
and your felf-denial fhall be amply rewarded the fucceed- 
ing year; For it greatly weakens a vine to bear fruit fo 
young, ' Befides not only the durablenefs, but the fruit- 
fulnefs of vines, very much depends upon the proper cul- 
ture of them when young. 

In the fall of this third year, the lateral branches and ne- 
phews muft be carfuUy cut away from the main branches, 
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fo as not to hurt, or rub againfi the lower budst with the 
back of the knifci •^hich is frequently done,, by cutting 
off the branches too nqar the germ or bud. For if the thin 
barkf that covers the bud, he ru)>bed off, under which is 
a foft warm garment of cotton, to prelerYjC it from violent 
colds, the wet gets in, freezes and defbroys the germ, ,The> 
four main branches, that fprung from the four buds, rouft: 
now be cut down to two good buds e^ch; the lower bud, 
next the old wood is never looked upon as a good bud, it is 
called a dead eye, or barren bud; becaufe it bears, no fruit,, 
at lead not the firft year of its growth: And yet notwith«* 
ftahding you will be obliged fometimes to make ufe of it, 
as I fhall prefently fhew. In cutting off the main branchest 
cut flanting upward, fo that the wound appears la the 
ihape of the nail of a man's Qnger, and let the flope be on 
the oppofite fide of the bud, that if it ftiould weep, the> 
tears may drop free of the bud; this is the rule, but, I have 
given my opinion on this precept before, to which I r«ftr 
you. In cutting, approach not too near the bud, tl^at is 
left, but keep at two inches diffance from it, lead you en-r 
danger it, by letting in the cold air and wet upon it^ her. 
foi-e the wound can heaU 

The chief point, in managing thefe vines, is, the ptfht 
viding branches of referve for recruiting the arms in fucfa 
manner, as to confine the vine within the compafs of your 
frame; for if you raife new arms from the old onest your 
vine will foon outflioot the frame. You muft, therefore^, 
feek for new arms from the flioulders : If a branch growa 
in a proper place, any where between the arms and the 
head, and happens to be broken, clip it into a thumb, that 
is, cut it down to two or three good buds, as foon as you 
difcover it, and this is called a keeper, and very well fup- 
plies the place of a branch of referve. Sometimes you 
will be glad to make ufe of the half ftarved branch, that 
fprings from the dead eye beforementioned; nay fometimes 
you are drove to the neceflity of nurfing up a fmall bud of 
two leaves, or a knob or wart for that purpofe; and when 
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none of thefe are to be found, you muft wound the vine 
in a proper place, fomewhere about the fhoulders, with a 
bodkin or fharp pointed inftrument, in twoor three places, 
from whence it is uilial for a branch to {hoot, if it be done 
fometime in the fpring: But if all fhould fail, you then 
will be obliged to raife your frame higher, and make ufe 
of fome of the branches, that grow out of the arms, the 
nearer to the fhoulders, the better: But if you have been 
drove to this neceflity before, and your frame has been al- 
ready raifed to a fufficient height, there then remains no 
remedy but a defperate one, fince the difeafe is become def- 
perate, that is, to cutfuch vines down even with the ground, 
and from thefe ftumps frefli fhoots will fpring and bear 
fome fruit, the fecond year after, if a proper choice be 
made : They muft be cut when you trim your vines. 

If any fruit fhould' appear on any of the branches, that 
grow from the fhoulders, which is often the cafe, let them 
be taken away as foon a'S they appear, for thefe being 
branches of referve, they are defigned to bear fruit the 
fucceeding year, the arms only are to beat fruit the prefent 
year : Thefe dirediona will ferve for the fourth, the fifth, 
and the fucceeding years. 

In the fall of this third year, I have above direfted you 
to cut the four main branches, that grew from the four 
buds, down to two good buds each, but this is defigned 
for the ftrong vines only j thofe that are weak, muft be cut 
down to one good bud, each branch, fo fliall they flourilh 
and gather ftrength the better, and if any fruit fhould ap- 
pear on the weak vines the fourth or evren the fifth year, 
ftrike them off as foon as they appear, and they will after- 
wards make you ample fatisfadion for this prudent ma- 
nagement of them when young and weak; and once for 
all be perfuaded not to overload young vines with fruit; 
if from a fondnels to outdo your neighbour, you run into 
this error, your vines will pine and be at a ftand, and will 
not recover for fome years; and then your neighbour, who 
has cultivated his vines with more prudence and caution. 
Vol. L F f will 
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V9i\\ triumph in his turn, with greater reafoin and vkb 
much greater advantages. 

The fourth year when you trim your vines in the fallt 
you may cut the arms down to one good bud each, inftead 
of taking them clean away, for the vines being yet young 
and low, thele two buds will in a manner, become part 
of the (houlders, being {o near them; tbefe will bearfruic 
the next, which is the fifth year; and then you can fave 
the two lower buds, that grew on the branches that fprung: 
from the (houlder, for branches of referve, by taking 
a,way the fruit as foon as they appear, and thefe will bear 
fruit the year after; fo (hall you have four branches bearing 
fruit the fifth year, which is quite fufficiem^ 

Th^ fixth year you may have three good budaoo each 
branch for bearing fruit, and the feventh year you may 
have four buds on each branch, which wilt make eight 
bearing branches, which are thought by the beft judges* 
to be quite fufficient for the ftroogeft vines, if you meaa 
to make good wine^ and to this mimber vig^ront are 
generally confined. 

Vines that are defigned for efpaliers^ maft be planted 
further afunder than thofe, that are intended for fiakea; 
for as they rife much higher with the ftem, tbey require 
more nourifhment, and more room to extend their roots; 
ten feet is by no means too much: twelve would be better : 
Suetonius, a learned man, well known to men of letters^ 
made this remark as he travelled through the wine coun-* 
tries, that the farther vines were planted from each other, 
the better he found the wine. 

. One general rule is neceflary to be laid down, |in order 
to give young vine-dreffers, a clear idea of the nature and 
manner of trimming vines, which is very apt to puzzle 
young beginners ; know then, that the young wood that 
grew this year, muft be preferved for bearing fruit the 
next year, and thofe branches, that did not bear fruit, are 
better for the purpofe, than thofe that did bear fruit; and 
for this reafon, you are above direded to ftrike off, with 
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your fingCTt the young clufters, as foon as they appear, 
from thofe branches, which you referve for bearing fruit 
the fucceeding year. When I mention a branch, I mean 
a main branchof young wood, not a. fide or lateral branch, 
that grows upon thefe young main branches. 
; When the arms have born fruit, they are cut clean away 
in the fall of the year, as foon as the vintage is over, pro^ 
vided you have branches of referve, growing on the flioul- 
ders, to fupply their places: But if you have been fo un- 
lucky, a$ to have failed in thefe, notwithftanding all your 
attempts to procure them; you rauft then do what necef- 
fity requires, and cut the arms down to two, three, or four 
good buds each, according to the ftrength of the vine ; 
but then remember, aot to fufFer any fruit to grow on the 
branches, that fpring from the lower bud on each old arm, 
thefe being ndw abfolutely neceffary for branches of referve, 
in order to recruit the arms the next year. According to 
thefe rules you conftantly proceed with vines on efpaliers. 

As fome of our fouthern colonies have a hot fandy foil, 
and are fubjeft to great heats and parching droughts, and 
thereby find it very difficult to raife and preferve vines, fo 
as to become fruitful; I {hall here offer fome thoughts and 
dire<Siion8, which I imagine moft likely to fucceed in thefe 
parching hot countries; as Imoilfincerely wifh comfort and 
happinefs to every colony on the continent and that the whole 
may become as beneficial as poflTible to the mother country. 

Firft then, I think it neceffary to fhade the young viixes 
the firft two or three years, during the hot dry feafons, 
by driving down firixily in the ground, branches of trees 
thick fet with leaves, on the fouth fide of the vines; thefe 
are better than matts, or pieces of thatch work, as the 
air and winds can pafs more freely through them; it will 
alfo be neceffary to water thefe young vines twice a week, 
' during the hot dry feafons, in the evening, that the water may 
- have the whole night to foak down to the roots of the vines, 
to cool and refrefh them ; the branches, in thefe hot countries, 
(hould not he tied up to ftakes, but flioqld be fuffered to run on 
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the ground to fhadc and keep it moift and cool» Thefe 
^vines muft be trimmed in the fame manner> as thofe wkich 
are defigned for (lakes, as foon as the leaf falls, or the vin-i 
t3ge is over. The third year inftead of driving (lakes down 
to faften up the branches to them, let (hort crotches be 
drove down about fix feet afunder, and pretty ftrong poles 
kid acrofs upon them, fo that they may lie about fourteen 
inches from the ground, and fo near to each other, that 
the branches of the vines may conveniently run upon the 
poles without dipping down and running upon the ground; 
if the ends of the vines (hould run beyond the (ides of this 
bed of poles, they muft be turned in and con(ined to their 
proper bed; becaufe it will be neceflary to have a walk or 
path of two feet wide between bed and bed to regulate the 
vines, to cut away the luxuriant fuckers, that rob the vine 
and the bearing branches of their ^ue nouri(hment, to ga« 
ther in the vintage, and to trim the vines. 

This bed of poles (hould be fo placed, as to extend three 
feet on each fide of the row of vines, fo that the rows of 
vines (landing eight f$et afunder, there will be a path of 
two feet between row and row for the neceflfary purpo(es 
before-mentioned. Particular care mud be taken, not te 
take away too many branches from the(e vineSf unleft 
there (hould happen an uncommon wet (ea(bn, nor to keep 
Chem too (hort, becaufe they are defigned to (hade 
the ground as much as po(rible, in order to keep it cool 
and moift, which is neceflfary for the growth of the vine> 
and for bringing the fruit to perfection; but then in the 
beginning of Auguft, or about a month before the different 
forts of fruits begin to grow ripe, each in their proper 
time, you Should take away the lateral branches and cui 
off the tops of the main branches, but this muft be doQe^ 
not all at once, but by degrees, fome now, fome then, and 
that according to the drynefs or wetnefs of the (ea(bn, fot 
this mu(l be done to let in the Sun and the air, which, at 
this feafon of the year, become neceflfary to bring the fruit 
to perfed maturity; the wetter the feafon, at this latter 
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part of the fummer, the more branches muft be taken awaj 
and the fliorter the main branches muft be cut, and if ne- 
ceflary moft of the leaves muft alfo be plucked ofFj the fruit 
will ripen the better, and make the richer wine, and all 
this may be done without any injury to the vines. 

Here I would obferve that the fame management with 
regard to the thining the branches and the leaves at this 
feafon of the year, is neceffary for vines that are fattened 
to ftakes or cfpaliers, in order to meliorate and haften on 
the full ripenefs of the fruit j and remember that the long- 
er white grapes hang on the vines, even after they arc 
ripe, if the feafon bcdry, the richer wine they make. But itis 
other wife with the black grapes; when they are full ripe> 
they milft be gathered and made up into wine, if not, they 
rot and dry away fuddenly, and perifli in lefs than a week. 
•' The Portuguefe form the head of the vine near the 
ground, but whether through carelefl'nefs, the love of eafe,. 
or the want of proper materials, I cannot determine, but 
they have a method peculiar to themfelves of managing 
their vines; they drive crotches into the ground, upon 
which they fix ftrong poles, which lie about three feet 
from the ground, fome more fome lefs, according to the 
fteepnefs of the hill, for their vineyards generally grow 
upon the fides of hills and mountains. The branches of 
the vines, when grown long enough, they throw over the 
poles and fallen them; they trim them and nip off the 
ends of the branches according to art, and in the be- 
ginning of autumn, they cut away the lateral branches and 
nephews at different times and by degrees pluck away all 
fuperfluous leaves, fo that the fruit becomes much expof- 
ed to the fun, the air and winds, that they may arrive at 
i\d\ maturity. They then gather them, take away all the 
rotten and unripe fruit, throw them into the vat and tread 
them luftily, finging all the while fome Bachanalian fongs, 
diccording to the Portuguefe dullnefs; and when they are 
fufficiently trod, they take them out and prefs them as dry 
as they can; they then turn the hufks into the vat a fe- 
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cond time, and although they appear quite dry, yet they 
trample then over fo long that the very hufks feem to 
diflblve into wine, this they prefB a fecond time, and this 
is Jaid by for the richeft Madeira \Vine; which in other 
countries is daflied with water and made into a thin wine 
for common ufe. 

If you mean to have plenty of grapes, your vineyard 
muft be well dunged every three years, but hot dung muft 
not be thrown near the ftock of the vine; poor people 
who cannot come at fo great a quantity of dung at a time, 
may dung one third of their vineyard every year; I fhall 
now take notice of the diflPerent foils and dungs that are 
beft and fit for vineyards; a vineyard planted on a piece 
of good ftrong new ground needs no .dung the firft feven 
years. The beft manure for a vineyard is fuch as is warm 
and free from grafs feeds, for grafs is ^ great enemy to 
vines; FowPs dung of every kind, except water fowl; 
foap aflies, or other aflics fprinkled thinly between the 
rows of vines, but not too near them, for this manure is 
very hot and fliarp, and is beft fpread on the ground in 
the fall, that it may mix with the foil and be properly 
tempered before the heat of the next fumrtier comes on, 
otherwife it would burn up the plants the rich foil that is 
waftied down and fettles along the fides of brooks and 
rivers and in many low places along roads and high- 
ways, which poor and induftrious people may eafily come 
at; fea fand, mixed with common foil that might be taken 
up along the high ways, would make an excellent manure; 
in ftiort, fand of every kind mixed in large proportions 
with good foil, is very comforting to vines, for thofe vines 
produce the fweeteft and richeft grapes, and the ftrongeft 
and beft flavoured wines, that grow in rich fandy foils: 
The morter of old buildings, that has been made of lime 
and fand, pounded fine; the duft of charcoal, the fmall 
coal and the earth that the coal kilns are covered with 
when burnt; the foot of chimneys; the fmall cinders and 
black dirt found about fmith*s fliops, all thefe are excellent 
^ manure 
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manure for loomy or clay grounds to warm, to open and 
to dry them, and efpecially if a large quantity of fand, be 
mixed with it j creek airud, or tlie mud along the fides of 
rivers thrown on in the tall, or thrown, up and fweetened all 
winter and laid on in the fpring, is a rich manure for fandy 
lands, or for clay and loomy lands if mixed with a good 
quantity of fand. All warn> rich untried earth is excel- 
lent, fa is ftreet dirt of cities. Come we now to what 
may be for the moft part in every farmer's power to pro- 
cure; And fird it will be proper at certain ieafons of the 
year, when the grafs is free from feeds to pen his cattle 
and fheep in fome convenient place, where the dung will 
not walh away, and as near to his vineyard or houfe as- 
may be; into this j^n let him thro v his draw of all- 
kinds, that is free from grafs feeds, his buckw^heat ftraw, 
chaff and duft, his old fait hay or bog hay; if he lives 
near to marftiesor ult meadows, let him cut good ftoie of 
reed, when it is near ripe, thatch, courfe three fquare and' 
fedge, let it be dried and brought into the pen; then 
let him get rich black foil, that fettles in low places and the; 
bottom of ponds, that are dry or partly dry in fummef,- 
and what fettles along the fides of brooks and rivers, and^ 
throw thefe in, let him get good ftore of leaves of every- 
kind, and throw all the foap fuds, chamberlye, the blood- 
of hearts, pork and beef pickle, cyder and beer emptyings,, 
and greefy dilli-water, the water that fait meat has been^ 
boiled in all thefe contribute greatly to make very rich, 
manure. 

The next beft method for making good ftore of manure-' 
is to throw moft or all of the above materials into a pretty- 
large ho^ pen; (if the hogs are fed with red clover, cut* 
green, when it is about two thirds grown, and fo on tilK 
the feed be grown but not ripe, this mowed twice or three 
times a day, and given to the hogs is an eafy and cheap 
way cf feeding them, and will make a- rich manure,) ho^s- 
will champ with their mouths and trample with their 
fharp pointed hoofs thefe materials, and make them fine 
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in a {hort time, and by rooting* will fo tumble and mix 
them together, that they will foon rot and make good ftorc 
of manure. Then again, if corn ftalks, hufks and cobs, 
fuch as the cattle do not eat, be thrown into a hollow place, 
where they may be wet, alfo the chaflF of flaxfeed, the 
(hives and hurls of flax and hemp, where they will rot 
in a year's time, thefe make a good manure. Here let 
me remark, without giving offence to my dear countrymen, 
whofe good I have always ftudied, and whofe intcreft I 
would willingly promote, that with a little more tnduftry 
and application, and fome eafy and proper contrivances, 
take the whole country in general, I am pretty certain, 
that ten times the manure might be made and faved, that 
i^ made at prefent, and how much our old lands ftand in 
need of it; every farmer very well knows; and give me 
leave farther to aflert, that where a man has it in his power, 
and can employ a hand and team altogether in cutting and 
bringing together as many of the above materials, as can 
conveniently be had, at the year*s end, he would find him 
by much the mod profitable employed of any man and 
team upon his plantation : For I am clearly ot opinion 
that, ten acres of land well manured, will produce a much 
greater profit to the owner than forty acres of common 
old lands as they are now managed; the whole charge of 
manuring, tilling, and of the feed for fowing, together 
with the fencing, reaping, threfhing, &c. being fairly 
calculated. For the ten acres will produce four good crops 
fucceffively, one of barley, then one of wheat, the next 
of oats, and thelaftof rye; and with afprinklingof dung. 
It may be laid down with red clover : The charge of plough- 
ing for thefe four crops, amounts to no more than the 
charge for ploughing the forty acres for one crop, the ex- 
pence of fencing the latter is much greater: The forty acres 
in the common way of working, lies fallow for three fum- 
mers, and generally yields but very little grafs, the fourth 
fummer it is ploughed again and yields no grafs at all; 
whereas on the plan propofed, the ten acres in the fall af- 
ter 
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tcr the wheat and the rye will yield plenty of grafs. Par- 
don this digreffion, I hope it will not be altogether un- 
profitable. 

Grapes are delicious fruit and very tempting to people 
of every age and fex, the rude and unthinking fort will 
take all advantages of your abfence or negledt at the time 
of the fruit's beginning to grow ripe, to rob and pilfer; 
fuch therefore muft be carefully guarded againft, by a good 
clofe high fence without, and a fmart watchful dog within, 
and efpecially by the vigneron's appearing now and then 
with a gun in his hand walking about his vineyard in an 
evening, particularly when there arc idle people without; 
this will effeSually prevent any attempts, when they fee 
what they apprehend to be fo very dangerous. 

But thefe are not the only enemies we have to fear and 
guard againft, there are others which appear lefs formida^ 
ble, and yet are full as deftru&ive, namely birds : The 
robins are very numerous, and devour abundance of grapes ; 
the bed and moft effediual method I ever difcovered to get 
rid of thefe, was to deftroy their food, that ripens about 
the time that the grapes do, which confifts of wild cherries 
and poke-berries chiefly; there are other fmail berries 
which robins feed upon, but they chiefly grow in fwamp 
and wet places, which are now generally cleared and de-*> 
ftroyed. One year 1 cut down all the wild cherry trees oa 
my plantation, and rooted up all the poke bufhes, and not 
a robin appeared near my vineyard till all my grapes were 
ripe and gathered; more than that, in order to fave my 
Englifh cherries, I made my boys go through my orchard 
twice when the robins had laid their eggs, and pull down 
their nefts, by this means they hatched their young fo late, 
a*i which time they take away the fruit, that I feved my 
crop of cherries. The cat-bird and the thrufh are not fo 
numerous, and therefore they are apt to be overlooked, 
and efpecially as they give you a fine fong for your fruit ; 
but they are both fly, cunning and very artful thieves, and 
devour grapes in great abundance, nothing that I have yet 
Vol. I. G g difcovered 
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difcovercd, but a good gunner, will get the better of thefc : 
But then again wafps are great enemies to grapes, they 
pierce them in feveral places, with their fharp pointed bills, 
and that the faireft, ripeft and moft forward grapes, which 
make the beft wine, thefe rot or dry away, which is a 
great lofs to the owner; the beft way I have yet met with,, 
to deftroy thefe pernicious vermin, is to hang up phials 
here and there, along the outward rows of vines, filled half 
full of water well fweetenedwith honey, mclaffes, or coarfe 
black fugar, the mouth of the phial muft be fo wide as 
eafily to receive a wafp into it, and not much wider, the 
wafps foon find out the melafles by its fcent, and getting 
into the phial, are drowned in the fweetened water; ano- 
ther way I have difcovered, which comes very near to the 
former, if it does not exceed it, which is to cover flat wide 
earthen pans, all over the bottom with honey or melafles 
without water, if there be three or four of thefe pans 
placed at a good diftance, the whole length of the vine- 
yard every wafp to leeward, that is within fmell of them, 
will come to the feaft, they will foon fo entangle them- 
felves in the melafles that, if you attend them, you may 
make it a deadly feaft to almoft all that come; when the 
wind comes from another quarter, place your pans along a- 
nother part or fide of your vineyard, that fo the wind may 
blow from the vineyard to the place, from whence you would 
draw the wafps, and fo go round till you have deftroyed 
them all. 

One circumftance I have omitted with regard to birds, 
and that is, if poles be ftuck up here and there, near that 
quarter where the birds harbour and have their haunt, and 
fmall branches with three or four twigs on them, be faf- 
tened to the top of the pole, and the twigs well daubed 
over with birdlime, the birds will perch upon them, and 
will bo fo entangled by the bird-lime that if they are fuf- 
fered to continue upon them fome time, if they then get 
away, they will hardly return again that feafon: and as if 
they could communicate to each other their grievances and 
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their dangers, few or none of the fame fpecies will come 
into the vineyard that feafon. 

The fame grub, which is a fliort fmooth earth worm, 
that cuts off the Englilh beans, &c. is very hurtful to 
young vines, often cuts off the choiceft branches; if the 
earth were taken away round the foot of the vine, about • 
two inches down, and fome tar and hog's lard, mixed in equal 
quantities, were daubed round that part of the vine, I 
think, though I never have made the experiment, it 
would prevent the mifchief. 

Vine fretters alfo are often injurious to vines; they are 
very fmall animalculae, or infe£ts, of what fpecies, I have 
never examined, but they appear in great numbers, in 
mere clullers, upon the young tender branches, upon the 
juice of which they feed; the only remedy I know, is to 
take away the branch with them upon it, and fo deftroy 
them bodily; but if the branch cannot be fpared, they muft 
be mafhed and rubbed off by a careful tender hand ; if 
they are chiefly deftroyed the firft two or three years, they 
are not fo numerous nor fo troublefome afterward. iff 

It is common with gardeners and vignerons, who can- 
not bear to fee a good piece of ground lie idle, to raife a 
crop of cabbages, coUiflowers or brocoli, between vines 
when young. This is very wrong and very injurious to 
vineyards, for it not only cramps the growth ot the vines, v 

but robs the foil of thofe rich falts and fulphureous oils, ^ 

which are neceflfary to bring the fruit to perfection when 
the vines begin to bear. The foil cannot be too frefh for 
a vineyard, provided it be not too rank, and therefore a 
frefti new foil, that has never been ploughed, at leaft not . 
in many years, is always recommended as moft proper 
for a vineyard. A clean, light, warm, rich foil, that has 
a great mixture of fand is beft; a rank, heavy, ftubborn 
foil is not good, it is apt to rot the vines, unlefs it lies 
high along the fouth and fouth-eaft fides of hills and 
mountains, the drynefs of the fituation and the intenfe 
heat of the fun greatly alter fuch a foil, and meliorate it, 
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they open, warm and fweeten it, by drawing out its cold 
four bitter nature, and render it fit for the richeft produc- 
tions, fo that here the ftrongeft and higheft flavoured 
wines are made. 

I have already mentioned the planting of vines at a 
proper diftance, and in this I have exceeded the common 
diftance pradifed in moft wine countries; and that for 
reafons which I fhall prefently affign* 

When I firft undertook a vineyard, I can without the 
leaft fpark of vanity fay, I did it for the good of my coun- 
try, and from a principle of love to mankind; I confider- 
ed that too many of the people of America were unhap- 
pily drawn into great excefles in the ufe of diftilled fpiritu- 
ous liquors, which ruin their conftitutions, and foon ren- 
der them unfit for the fervice of Gk>d and their country, 
as well as for that of their own family and friends* 
Wine on the contrary is a more homogeneous liqutor, more 
wholefome and much better adapted to the fpirit, and con- 
ftitution of man; and although men will run into excefles 
in the ufe of it, yet it works itfelf oflF better, and does 
not deftroy the natural vital heat and animal fpirits, in fo 
great a degree and in fo fudden a manner, as fiery di(Hlled 
liquors do; for thefe reafons I went on, and endeavoured 
to make myfelf mafter of the fubjeft, and by many expe- 
riments to fatisfy myfelf of the truth of things. I was 
determined not to take up with things upon truft; for 
thefe things are generally condudled according to the ufage 
and cuftom of our forefathers, whofe method we fol- 
low with the fame implicit faith, that too many do the re- 
ligious tenets, cuftoms and worihip of their church, with- 
out examining into the nature, reafonablenefs and found- 
nefs of them : But as reafonable creatures and free agents, 
I think we have a right to examine things, to fearch into 
the nature and reafori of them, and to judge and aA for 
ourfelves; and ought not to be tied down to arbitrary 
rules and rigid cuftoms which have been laid down and 
eftablifhed in times of ignorance and fuperftition. To af- 
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fume then a perfefl: liberty in planting of vineyards and 
making of wines, as well as in all other parts of hulbandry, 
I fhall now proceed to give fuch reafons for planting vines 
at a diftance, as are obvious and clear to me from feveral 
experiments which I have made. If a vineyard lies on a 
floping ground and is not too fteep to plough, the vines 
(hould be planted eight feet from each other every way; the 
advantages of this manner of planting I think are many; 
with a fingle horfe plough, having a foot fixed in the fore 
part of the beam, by way of gage, to prevent the plough 
from going fo deep as to cut the roots^of the vines; a man 
with the help ofa careful boy to ride and guide the horfe, the 
horfe always fuppofed to be tame and under good govern- 
ment, may plough a full acre or more in a day,^ which is as 
much as fix men will generally dig up with hoes, and is every 
way much better done, the furrows lying acrofs the de- 
fcending ground, will very much prevent wafhing away by 
hard rains; the ground lies light hollow and loofe, by 
which means it readily receives all the benefit of the atmo- 
fphere, the dews, the winds^ and night air, the mifts and 
foft defcending raips, which meliorate and impregnate it 
with nitre, volatile and fixed falts, and with oily and fuW 
phureous matter, fit for vegetation and the richeft produc- 
tions, and the Sun more efFeftually draws out the four and 
bitter nature of the foil, and by its genial heat prepares it 
for a plentiful produdion. After this it requires no more' 
culture for twelve or fourteen days time, or more, accord- 
ing to the weather. If a drought fucceeds the ploughing* 
it will need no other ftirring 'till rain comes, provided the 
ground turned up mellow and crumbly, which it will do if 
it was not wet when it was ploughed, which a judicioua 
farmer will at all times carefully avoid, for nothing hurts a 
crop of any kind more than ploughing or harrowing ground 
when it is wet; Columella fays, that it renders the ground 
carious, and that it will not recover a proper temper again 
that feafon, and this I once found by woeful experience, 
which efFe^ually cured me of ftirring ground when wet, 
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for any culture whatever. I fay, that the ground will not 
want ftirring again till rain comes, unlefs by the help of 
great dews the weeds fhould appear, it muft then be har- 
rowed with a (harp iron tooth harrow; which the fame 
man, boy and horfe can manage; the man if careful and 
diligent, can with eafe harrow three acres a day, and if 
this be repeated three, four or five days, after every rain, 
or upon the firft appearance of weeds, they may with great 
eafe be kept down : All then that is to be done with the 
hoc is, to keep the rows between the ploughings free from 
grafs and weeds, which are foon run over and the ground 
kept loofe and light, fo as to let in the air, which is of 
great fervice to vines; and the more mellow your ground the 
better it (lands a drought; when the vines (land too near, 
the work mud be done altogether by hand ; this requires 
many more hands, which is very expenfive, the work is 
tedious and almod endlefs; the carelefs hard working man 
often (Irikes too deep and wounds or cuts off the roots, the 
lazy and indolent will not drike deep enough, befides they 
all mud trample down good part of what they dig, fo that 
the ground cannot be left fo loofe and light as by plough- 
ing. Again, when the rows are at a good didance, the 
vines will not interlock nor (hade one another, which is 
very pernicious, the wind and air will pafs freely through 
them, which are very refre(hing, and greatly help forward 
the growth, ripenefs and fweetnefs of the fruit; then the 
morning Sun, which is comforting and vivifying, will have 
free accefs to every plant, will warm the ground, which 
grows cold by the abfence of the Sun, and by the night 
air; all will lie fairly open to the more exalted meridian Sun 
which by its heat brings forward the fruit to full maturity. 
Again, when the rows are at a proper didance each way, 
the roots of the vines will not fo greatly interfere with 
each other ; they will have more room to fpread and extend 
themfelves, and colled more nouri(hment and food for 
themfelves and their o(Fspring. Vines of four and five 
years old extend their roots fix and eight feet from their 
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ftocks; as for the root that fhoots downward, nature, for 
the prefervation of the plant from exceffive droughts, darts 
thcn> down fo far as to reach a moifture below fufficient 
to fecure them from periftiing. If then in four or five 
years they extend their roots fo far, how muft they inter- 
fere and rob each other, when they are planted near, and 
efpecially when they grow old, their roots then are fo in- 
terwoven that they appear like a piece of net work; this, 
I think, Ihews, and plainly proves, that vines planted three, 
four, five, or even fix feet apart, are quite too near, fo that 
they greatly hurt each other and cannot produce fo good wine. 
Again, when vines are planted at a proper diftance, a wheel 
or a hand barrow may pafs freely through them, which 
will greatly facilitate the dunging of the ground and the 
gathering in of the vintage; or a horfe with panniers on 
each fide, made flat on the fide next his body, or a long 
fquare balket fixed on a hand-barrow and flung acrofs two 
hardy boys flioulders, would give difpatch to either work. 
But farther, men of learning and obferyation fay, that vines 
planted at a diftance produce the befl; and richefl wines, 
and to crown all, it is the opinion of men knowing and 
experienced in thefe things, that a vineyard planted at 
eight or ten feet diftance each way, will produce as many 
grapes, as one planted within half that diftance, though 
there be twice as many vines; that it will produce larger 
and finer grapes; will bring its fruit to greater perfedion, 
and make better wine. 

If a man be poor and cannot procure a horfe 
and a plough, or if his vineyard be fmall and he 
choofes to cultivate it with his own hands, or 
if his vineyard lies along the fide of a fteep hill 
or mountain and cannot be ploughed, in either 
cafe the German double pick, or farklingiron, is 
the beft inftrument for digging a vineyard; the 
fliape you have in the margin : This inftrument 
digs the ground with more eafe than the hoe, 
and neither cuts nor wounds the roots. It is 
fixed on the handl e like a hoe, and bends 
downward as that does. As 
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As ftakes are a neceflary article, and as on the choice of 
them depends very much their durablenefs, I Ihall men- 
tion fome forts that are moft likely to laft and do the greateft 
fervice. Red cedar, locuft, mulberry, thrifty chefnut, that 
is free from worm holes, faffafras, or the heart of oak, the 
heart of yellow pine, fuch as grow in New-Jerfey in dry 
fandy grounds, I am told will laft long in fome grounds. 
The ftakes muft be about an inch and a quarter fquarc, and 
not lefs, the biggeft end muft be fliarpened, they ftand 
the firmer in the ground ; if both ends were dipped in 
boiling tar, the head not above two inches, the lower end 
fo deep as that the tar may appear above ground when the 
ftake is drove down firm, this will greatly help to prefervc 
the ftakes from rotting ; the beft way to fave your ftakes 
from being battered to pieces by driving is, to have a fpike, 
with a long tapering focket, an inch and a half bore at top, 
with a long taper point, well fteeled ; the whole about 
fourteen inches long, with a ftaff fixed in the focket four 
feet long, the whole (haped as in the margin : With this 
the holes for the ftakes are made a foot deep, and with a 
ftroke or two of a mallet, the ftakes are firmly fixed, with- 
out being fplit or battered. The flakes fhould be fix feet 
long, fo as to ftand five feet out of the ground, and fhould 
be drove by a line and ftand ftrait. 

The Roman frame, which ferved inftead of efpaliers in 
antient times was plain, cheap and frugal, fit for farmers, 
and fuch as every farmer can find, on his own plantation, 
without any other expence befides his own labour : This 
fhews the oeconomy and prudence of that great and wife 
nation, whilft they were a commonwealth. It confifted 
of ftrong ftakes or fmall pofts fixed well in the ground in 
a ftrait line fix feet high, and three rows of poles tied faft 
to them one above another, and fifteen inches apart, the 
upper pole being four, five or fix feet from the ground, 
according to the age of the vine, over the upper pole the 
bearing branches were laid, looking toward the fouth, and 
were faftencd to the pole ,and this they called precipitating 
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a vine, when the branches were grown long enough, they 
were faftened to the middle pole, and then to the lower- 
moft, and when they came near the ground they were cut 
oflF. The branches were regularly difpofed fo as each 
might have the benefit of the Sun and air, by being faften* 
cd to flakes drove down here and there, along the frame; 
they were trimmed and managed in other refpefts, juft in 
the fame manner as thofe direded for efpalicrs; and indeed 
from thefe frames the efpalier was taken. 

The materials proper to make bands of, to bind the 
'vines to the flakes are, the fweet flag, otherwife called the 
calamus aromaticus. Thefe long flat leaves cut in June 
and dried in the fliade, and then bundled up and kept in a 
dry place for ufe do very well, but then they mufl be made 
wet when you bind with them. The long flat leaves of 
reed, the rufties and three fquare that grow in marfliy or 
meadow ground preferved and ufed in the fame manner 
do as well. 

Having now gone through the neceflary diredions for 
planting and managing vines for vineyards, I proceed to 
the making of wine, a fubjedl though fliort and eafy, yet 
calls for great nicety and exadnefs. The making, ferment- 
ing and preferving of wine is a myflery to the people of 
America, but when the methods of managing thefe things 
are brought to light and explained n^hing appears more 
fimple and eafy; but before I proceed to this work, it will 
be neceflary to give fome diredions about gathering the 
grapes, fince that work mufl be done before we can make 
wine. As my countrymen are generally ftrangers to all 
thefe things, I hope they will bear with me, if fometimes 
I am more particular than to fome it may feem neceflary; 
fince I would willingly remove every obftacle out of tht 
way, and communicate every the moft minute circum- 
ftance to thofe, who are altogether flrangers to this new 
undertaking in America, fo that any man of common fenfe, 
that can read, may fafely undertake and go through with 
the whole affair fuccefsfuUy. 
Vol. L H h I have 
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I have already obferved, that the black grapes differ from 
the white in the manner of ripening, but whether your 
grapes be black or white, they muft be fully ripe before they 
are gathered, otherwife they will not make good wine; 
gather them in a fair day, when they areperfeftly dry; 
take away all the rotten and unripe grapes from every cluf- 
ter, for they fpoil the wine: If your vintage be large and 
you gather more grapes than you can mafli and prefs out 
in one day, let them be gathered without bruifing, for 
bruifed grapes foon contract an unfavory tafte and hurt the 
wine in proportion; if they are maftied the fame day they 
are gathered, the bruiling will do nohurt; neverthelefs I 
would advife the gathering of them to be directed by fome 
grave difcreet perfon, for as this work is done generally 
by fervants and children, it is made matter of paftimeand 
frolic, rather than prudent labour, and fo many grapes are 
torn off, and either bruifed or fcattered on the ground, to 
the no fmall damage of the owner, both in the lofs of 
fruit, and in hurting the wine, and thefe things (hould be 
impreffed on the minds of the gatherers before they begin, 
that every thing may be done regularly and in order, by 
which means more work will be done, and to much better 
purpofe. 

The black grapes are heft known to be ripe, when here 
and there one of the forwardeft grapes begins to fhrirel 
and dry; then fet to and gather and make them up into 
wine as faft as you can* 

If white frofts happen before fome of your grapes are 
fully ripe though very near it, fo as to want no farther 
feeding, you need be under no apprehenfions about them, 
let them ftill hang on the vines, they will grow ripe, rich 
and high flavoured nothwithftanding; but then they muft 
be gathered before the weather be fo hard as to freeze the 
grapes, for that will fpoil them; the light frofts that only 
kill the leaves do not hurt the fruit, unlefs it be fiich as 
are late ripe, thefe fhould be carefully covered from all 
frofts, they {hould grow againft walls or board fences front- 
ing 
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ing the fouth or fouth-caft, and at night be covered with 
mats or frames thatched with ftraw, which fhould be fo 
contrived as to be fet up to cover the fruit or let down at 
pleafure. 

A pretty good judgement may be formed of the good- 
nefs or badnefs of your wine, and of a plentiful or thin 
vintage, by the feafons of the year; if the fpring and for- 
mer part of the fummer prove generally dry, with now 
and then moderate refreftiing rains, if the leafon in Auguft 
and September be hot and dry, if in the month of June 
the weather be calm, ferene and dry, when the vine is in 
blofTom, and the fruit is forming, your crop or vintage 
will be plentiful, and your wine rich and good: But if at 
the time of blofToming, the feafon be wet and ftormy, the 
winds high and bluftering, if the fpring be cold with much 
wet, and backward, if the latter part of fummer and fall 
be ftormy, raw and wet; your crop will be thin, and the 
wine fmall and bad ; when this happens, it will be necef- 
fary and for your advantage, to boil one half of the muft, 
and to manage it as I (hall hereafter dncGt you. 

As the wine made from black grapes has a different ma- 
nagement from that made of white grapes, I (hall begin 
with the white; thefe then muft be gathered as I mention- 
ed before in a fair day, when the grapes are perfe6lly 
dry; and both the rotten and unripe grapes being carefully 
plucked off^ from every bunch, the clufters are then thrown 
into the mafti vat, and two or three men, according to the 
quantity, having wafhed their feet and legs very clean in 
bran and water, get into the vat and trample and mafti the 
grapes thoroughly fo that none efcape, the more they are 
trampled and maftied the better ; about Paris they let the 
murk, that is the (kins, ftalks, muft and all ftand together 
in the vat eight and forty hours and then prefs it off, but 
in other parts of France they prefs oflF as foon as the grapes 
are maftied : The laft method } fliould prefer, provided 
the hu{ks be trod over again in the Portuguefe manner, 
otherwife I ftxould prefer the firft method praftifed by the 
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people about Paris, for this reafon, becaufe there is a rich 
pulp that adheres to the fkin of the grape, which is not 
Separated by the firft treading; but by lying eight and 
forty hours in the murk, and the vat covered with fheets 
or blankets, which is the pradlice, a pretty ftrong fermen- 
tation has begun and continued fonie time, which partly 
diflblves and partly loofens this rich pulp, that (luck to 
the {kin, which then chiefly comes away by prefling; 
however I am of opinion that, the treading of thefe hufks 
after the fermentation, the muft having firft run off into 
the receiver, would do the work more eflFedtually if they 
were well preffed after it. But then we muft take this 
caution along with us, that if vines are young, which al- 
ways afford a thin weak wine, or if the feafons have been 
wet and bad, fo that the juices are not rich, in thofe cafes 
the muft (hould be boiled before any fermentation, in order 
to preferve the vdne (as I fhall farther dircGt you when we 
come to the boiling of wines) in that cafe the Portuguefc 
method muft be purfued, becaufe the boiling of wine af- 
ter the fermentation has begun, would entirely fpoil it; 
the fweet muft only, as it runs from the treading into the 
receiver, muft be boiled. The firft and fecond preiling 
being mixed together is put into hogftieads, which muft 
be filled within four inches of the bung, that it may have 
room to work and ferment, the cafks being placed in fome 
warm room or dry cellar. Then having a fmall fpile 
fixed in the middle of the head of the ca&, the third or 
fourth day, draw a little of the wine in a glafs, and if it 
be pretty fine, draw it off immediately into a clean dry 
well fcented cafk, the larger the better, fo you have wine 
enough to fill it, which you muft do within two inches of 
the bung, and ftop it clofe, leaving only the vent hole 
open for a fecond fermentation; after a few days it will 
work a fecond time, but not fo much as at the firft; if your 
wine be ftrong and good, which you may know by the 
age of your vineyard, and by the goodnefs of the feafons, 
it will be beft to leave the bung hole open for this fecond 
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working, the wine will be the better : for ftrong wines re- 
quire a greater fermentation than weak wines^ and the 
flopping of the bung hole, is a check upon the wwkingy 
and prevents weak vines from fpending themfelves too 
much, which muft greatly hurt them ; on the contrary if 
ftrong wines have not a thorough working, they are apt to 
grow thick and ropy, which hurts them as much the 
other way; by this you may form a proper judgment what 
degree of fermentation is proper for the wine that is- 
imder working and govern yourfelf accordingly. Three 
or four days after the fecond fermentation begins, which 
you muft carefully watch by vifiting your wines every day, 
again try your wine in a glafs, and if it be pretty fine, 
prepare a caik fweet and good, burn a good large brimftonc 
match in it, and as foon as the match is burnt out, whilft 
the calk is full of fmoke, draw off^ the wine into it ; now 
fill up your caik to the brim, and bung it up tight and ftop 
the vent hole; the fmoke or the brimftone will hinder any 
further fermentation; and this is called ftumming: then 
make a morter of clay and horfe dung mixed up with ftrong 
flaxfeed tea, and cover the bung and vent hole clofe witlx 
it, and fo let it ftand till it is fit to fell or to ufe; 

When you firft rack oflF your wine, if you have any old 
wine that is rich and good, of the fame kind or colour, 
but four or fix gallons of it, and two gallons of good 
brandy into your calk (this quantity i« fufficient for an 
Englifti hogfhead) and then rack off your wine into it for 
the firft time, this will greatly ftrengthen and preferve 
your wine, and if your wine be weak, it will hinder too 
great a fermentation the fecond time, and fo preferve the 
purer fpirits from flying off. 

When wine is in fermentation, all the grofJi parts arc 
thrown up to the top of the cafk, or veffel that it ferments 
in, and there meeting the air, they undergo a very great 
change for the worfe, they contraQ: a harfhnefs and become 
rancid. If then they are fuffered to pafs down through 
the body of the wine, which they certainly will do, as 
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foon as the fermentation is over, they will communicate 
thofe evil qualities to the wine, and it muft be a ftrong 
wine indeed that will ftand fuch a (hock. It the wine be 
weak it will foon turn four; if the wine be ftrong and has 
a fufficient ftock of native fpirits to defend it from thofe 
bad impreffions, yet it will contra£k an unfavoury harfti* 
nefs, which will not be removed for fome time, nor will 
it be fit for drinking till age has fmoothed and made it 
mellow. For this reafon it is that you are to draw off 
your wine both times before the fermentation be quite 
over, and as to weak wines, they fhould by no means 
work too much, either time, three days are quite fuffici- 
ent for each working ; ftrong wines fhould work longer 
for the reafon above afligned ; they are better able to ftand 
it, befides it prevents ropinefs and they fine the fooner 
and better for it. 

I now pafs on to the making of red wines from the 
black grapes. Red wines have a diff^erent managment 
from the white; the whole of one or even two days tread- 
ing or mafhing, (when the vintage is great) is thrown in- 
to a large vat, the muft, ftalks, (kins and all, and ftands 
in fome warm dry place or cellar. The vat is covered 
clofe with fheets or blankets, or both, and thus it remains, 
according to cuftom from four to feven or even ten days, 
according to the coldnefs or heat of the weather. This is 
done to obtain a ftrong fermentation, in order to give a 
deeper colour to the wine, and this is the only end pro- 
pofed by it; the manager of this work, vifits the vat twice 
a day, and in a glafs views the colour of the wine, and 
taftes it; if the tindure be not deep enough to his mind, 
he knows by the tafte of the wine, whether it will ftand 
a longer fermentation: if it will not, he contents himfelf 
with the colour it has and draw sand prefTes it off, and fills it 
into calks, leaving about two inches from the bung, for a 
fecond fermentation. When the fecond fermentation is 
over, which generally happens in four or five days, he then 
draws it off into clean well fcented cafks, and adds to it fix 
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gallons of good old wine and two gallons of brandy to an 
Englifli hogfhead, which contains from 60 to 63 gallons. 
Where the fame kind of wine is not to be had, he makes 
ufe of port wine. He then fills the calk quite full and 
bungs it up tight, leaving only the vent hole open to let 
out the generated air. Note, when I fay, where the fame 
kind of wine is not lo be had he makes ufe of Portugal 
wines, this is mentioned for our pradlice, not that the 
trench make ufe of fuch wines, for they always have wines 
enough of their own of the fame kind. 

This management of red wines, which perhaps with 
little variation, is almofl: as ancient as the making of wine 
in France, deferves fome attention and a clofe examination, 
in as much as I am fully perfuaded that it is capable of 
an effential improvement. 

To underftand the nature of this affair rightly, we muft 
know that, befides the main pulp or core of the grape, 
which is white in black grapes as well as others, there 
fticks to the infide of the Ikin, a confiderable body of rich 
pulp, which is perfetflly red, of a deeper die in fome than 
in others. This pulp gives the colour to the grape, accord- 
ing to the llghtnefs or deepnefs of its tinfture: thus we 
fee fome grapes of a light red, fome of a full red and fome 
of a deep red, fome again are almoft black, fome quite 
black and fome of a fhining jett; this fame pulp alfo 
gives the tindure or colour to the wine, for the fame grape 
is capable of making white wine as well as red wine; if 
the main core which is firft trod out, be only ufed, the 
wine will be white; thus they make white Burgundy, &c. 
but if the red pulp be mixed with it, it makes it of a rich 
purple colour; as this is a clear cafe and lies expofed to 
every difcerning eye, the great point of improvement to 
be gained, is to diffolve or extrad this rich pulp, without 
injuring the wine. That the prefent method is the befl 
and moft effedlual to that purpofe, I can by no means think; 
the violent fermentation through which the wine is made to 
pafs, in order to procure the tindure, muft exhauft the 
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fpirits in a very great degree, and leave the body in a 

weak and languid date, and fubjed it to harfhnefs, to turn 

eager or vapid in a fhort time; thefe wines grow worfe 

not better by age ; many inftances of this kind we meet 

with in the French clarets, among which, where one hc^f- 

head proves good, found and wholefome, ten, not to fay 

twenty, prove harfh, eager and difagreeable : Thefe con- 

fiderations lead me to think, that the prefent managment 

calls loudly for a reformation ; one experiment I have made, 

and but one, which Ifhall offer with fome farther thoughts to 

confideration for farther improvement; but I moft heartily 

recommend this affair to fome public fpirited and worthy phi- 

lofophers of the age, who by repeated experiments might 

bring to light this important fecret, which when known 

would be very beneficial to the nation. The experiment I 

made was this, in a clean ftone pot, wide and open, containing 

two gallons, 1 fqueezed as many Burgundy grapes as nearly 

filled it, with the liquor and (kins; the ftalks 1 left out. It 

flood in a dry room covered with a coarfe dry towel four 

double, four days and nights fermenting, I then drained 

it off and with my hands maflied the (kins very well, by 

this means I obtained a full deep tindure of that kind of 

purple that is peculiar to the Burgundy wine; I then left 

it to ferment, in a large cafe bottle, after the firft and 

fecond fermentations were over, I found about a quart of 

rich fediment at the bottom and a pretty thick Ikin form* 

ed on the top, the fmell was very pleafant and truly vinous, 

the juft indications of a found healthy wine. By this ex* 

periment I found that, three days fermentation, allowing 

the firft day for heating, which is preparatory to fermen* 

tation, (the degrees of heat are mentioned by Boerhaave, 

Hoffman and others) was fufficient to obtain a tindlure, 

with the help of fqueezing the (kins a fecond time, without 

injuring the wine, and I found what red pulp remained 

adhering to the (kins, feparated from them very eafily, 

and by the colour of the wine, before the fecond fqueezing, 

that the fermentation had diffolved moft of this pulp, or 
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cxtra£ted a great part of its tln£ture; from the whole then, 
1 think I have reafon to conclude, that if the hulks or 
fkins, after four days lying in the murk, were taken out 
and thrown into the mafh vat, and heartily trod over again, 
and efpecially if fome of the muft, or rather wine, for it is 
wine after fermentation, be now and then thrown over 
thehufks, as they are trampling it in order to wafh away 
the pulp, that a full tinfkure may be obtained, without tor- 
turing the wine, as the prefent manner is, and without 
running fo great a rifque of fpoiling it. 

As this is a very important point, upon the right nla- 
nagement of which depends the goodnefs of the wine, 
and as a farther improvement is hei*eby defigned, I have 
dwelt the longer upon the fubj^cb, and therefore hope it 
will not be looked upon, as a ulelefs digreffion. 

Wine made from young vineyards is always thin and 
weak, and fo are wines from old vineyards, when the 
feafons have been cold, ftormy and wet, and without fome 
afliftance, they will not hold found long; now this is given 
two ways, either by the help of fome old ftrong wine, one 
fourth part at leaft, and four gallons of brandy to an Eng- 
lifh hogfhead, or if that is not in your power, then half 
of the muft is to be boiled away to one half of its quantity, 
that is, if one half of your muft contains forty gallons, 
that muft be boiled away to twenty, this greatly enriches 
it, and makes it of the confiftence of liquid honey. As 
foon as it is cool, mix it with the reft of the muft, and let 
it ferment together, and then manage it as before directed 
of other wines; when your vineyard comes to be ten or 
twelve years old, it will yield much ftronger wines. -^^ 

The boiling of your muft is managed in the follov/ing 
manner, which muft be carefully attended to; your cop- 
per or kettle being well cleaned, rub the infide all over with 
a woollen rag dipped in fweet oil, which preferyes the 
wine from contrading a naufeous, copper or brais tafte; 
then throw in your muft, and kindle a gentle fire under 
the copper with brufti or fmall fplit wood, your copper 
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ftandidg fo high, that the wood need not touch the bottom 
of it, when you put large wood under it to make it boil 
faft; for if at any time your wood touches the bottom of 
your kettle or copper, the wine will be burned, which will 
fpoil it ; as the fcum rifes skim it off, and gently raife your 
fire by flow degrees, ftirring your muft often from the 
bottom, and take off the fcum as it rifes, till all be clear, 
than raife your fire by larger wood, and make it boil fatter 
and fafier, as it fettles down or boils away, till one half 
be confumed, being always careful and upon the watch 
that none of the wood touches the bottom of the copper; 
the mufl thus boiled away is called defrutum, or the rob 
of grapes. If you negledl to raife the fediment from the 
bottom of the copper, it will burn and fpoil the wine, for 
it turns bitter. 

And now once for all I muft cautioa every one, who at- 
tempts to make wine, to be ftridWy careful to have all the 
veffels and inftruments made ufe of in this work, per- 
fedly clean and fweet; for if they have any fours, unfavoury 
or offenfive fmell, they will communicate it to the muft 
and fpoil the wine; and every thing that has an offenfive 
or difagreeable fmell, muft be removed from the place 
where wine is made, and from the cellars where it is kept; 
the cellar ought to be dry and warm; for damps or wet 
hurt wines exceedingly. It muft alfo be free from mufti- 
nefs, and in good weather, the windows next the fouth and 
weft muft be opened, to admit the warm dry air, which 
will prevent muftinefs and dangerous damps. 

Hogftieads well bound with iron are the only fafe calks 
for wine, if you truft to old wine pipes, or to hogftieads 
with wooden hoops, it is ten to one but they deceive you; 
they conftantly want repairing every year, but iron bound 
cafks will hold many years without any expence at all, fo 
that in three years time they become by much the cheapeft 
caflcs ; I mean for ftanding calks, out of which the wine ia 
racked into other cafks for fale; but then as foon as they are 
empty, the lees muft be taken out and faved for diftilling 
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hito brandy, and the fame day the cafk muft be filled with 
water, or elfe they will be deftroyed by a fmall worm, 
which will pierce it like a five. 

Every man that has a vineyard fhould have a ftill and 
good worm, thathemay diftil all the lees, the husks and the 
fcum into good brandy, which he will w^nt for the prefer- 
vation of his wines, the fame ftill will do to make peach 
brandy and the fpirits of cyder, which will foon pay for 
it. A ftill that holds a barrel is quite large enough, un- 
lefs your vineyard and orchards be very large indeed. 

I now pafs on to the different management of wine af- 
ter fermentation; one method I have already mentioned; 
fbme after the fecond fermentation, leave the wine in the 
fame cask upon the lees, and adding the old wine and 
brandy to it (for which they niake room) they ftop up the 
bung hole^ and leave only the veiit hole open to let out 
the generated air, till the month of March, filling up the 
cask from time to time as the wine fubfides or waftes, and 
then draw it off into a clean, well fcented and well ftum- 
med cask, and ftop all clofe with mortei'.; 

Others again in the month of March, before they rack 
it oflF and ftum it, roll the cask backward and forward in 
the cellar to mix the lees thoroughly with the wine, think- 
ing thereby to communicate the ftrength of the lees to the 
wine, and then let it fbnd and fettle till it is fine, and rack 
it oflF into clean well ftummed casks, and ftop and plaifter 
all upc lofe. 

Here I think it proper to take notice, that the lees of 
ftrong wines may be of advantage, and communicate fome 
ftrength to weak wines, that are racked off upon them, 
but it does not therefore follow, that all lees are beneficial 
to the wines that produce them; for, as I have already ol>- 
ferved, the lees, in the time of fermentation, being thrown 
up to the top of the vefTel, there meet with the air, and; 
being expofed to it for four or five days, contract a harfh 
and rancid nature, if they do not grow quite four, and then 
fubfiding, as foon as the fermentition is over, and fettling 
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to the bottom of the ca$k, where they are left for the wine 
to feed upooj I leave it to any man to judge what kind of 
food this muft be, and whs^t manner of good it can com- 
municate to the wine. But what ihall we fay, fo rigid 
and arbitrary is <:uftom, that we even look upon it nexttp 
rebellion, to deviate or depart from the cudoms of our fa* 
thers. The . cyder that has been made in America for 
above one hundred years part, has till very lately, been 
conftantly fpoiled by this fame miftake. Every man that 
makes cyder very well knows, how foon the pumice cor- 
rupts and grows four by being expofed to the air, and yet 
no man in all that time ever prevented the pumice, after 
fermentation, from fettling down through the whole body 
of cyder, but there left it to remain for his cyder to feed 
upon all winter, and indeed all the next fummer too, if it 
laded fo long ; with this additional advantage, that in the 
fpring upon a frelh fermentation, the fame body of pumice 
rifes again to the top of the cask and there contrads a ftill 
greater acidity or rancid n^ure, and by (inking down again 
through the body pf liqwr, communicates^ a ftitt higher 
degree pf thefe r^?fe /qualities to it, and then the owner 
complains of the.hwdiijeJ& of his cyder, and fo does every 
body elfe that <irinH of itj and yet this has fo long re- 
mained without a rerofijly, becaufe our fathers did fo. 

FroBfi vfh^i eKperlm#Dt«ilt have ooade, I am clearly of 
opinion th^^ thi^i&ii^a^. le« wlftkhaire left in wine or 
cyder is the true caufe of their frequent fermentation; na- 
ture appears to' b€; logged v«iih, and fick of them, and like 
a man wijii a foUl ftoipach, . often ftrains hard for a dif- 
charge, and the neglgflting to eafeand clear nature of this per- 
nicious, this deftruftiye lo^d, is the chief caufe of all the 
ill effeds it produtcps. . Inthis, the juice of the grape re- 
fembles the blood, ;tbe ylifi] juice of man, if by a foul fto- 
mach any qgantity of prude, indigefted or vitiated matter 
te thrown into th? blopd., it is prefently fet into a 
ferment, which rifes ^d invCricafts till either the matter be 
fully dif9l>»rgje4v 9rr tfefl.yrt^ union be diflbtved; if the 
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tnan recovers rtie ftiock, and gets the better of the mighty 
ftruggle, yet how weak, how low and faint does he ap- 
pear! Thus it fares with wines, the ftrong bodied wines 
that are replete with fpirits, often get the better of thefe 
ftruggles, but I believe not without confiderable lofs and 
damage; but the weaker wines generally fink under them. 
It is from this idea of the thing, that I have all along fo ftrongly 
tnfifted upon the removal of the lees in the beginning, upon 
the firft as well as the fecond fermentation. I fhould be 
greatly pleafed if the ingenious and Reverend Dr. Halesy 
of Teddington in Great-Britain, would, by experiments, 
bring this matter into a clearer light; the world would be 
obliged by him, as they have already been, by a difcovery 
which he was fo good as to make not long fince in a cafe 
that bears fome relation to the prefent one ; I (hall tranf- 
cribc it as it is related by the ingenious Mr. Philip Millery 
in his Gardener's Didionary : viz. " A great complaint 1 
received from a curious gentleman in Italy, of the fpoiling 
of their beft and fineft wines there; who fays, fuch is the 
nature of this country wines in general, (nor are the 
choiceft Chianti^s -excepted) that at two feafons of the year, 
viz. the beginning of June and September, the firft, when 
the grapes are in bloffom, and the other when they begin 
to ripen, fome of the beft wines are apt to change, efpe- 
cially at the latter feafon; not that they turn eager, but take 
a moft unpleafant tafte, fikc that of a rotten vine leaf, 
which renders them not only not fit for drinking, butalfo 
unfit for vinegar, this is called the feptembrine, and what 
is moft ftrange, one calk drawn out of the fame vat, fliall 
be infcified, and another remain perfeftly good, and yet 
both have been kept in the fame cellar. As this change 
happens not to wine in bottles, though that will turn eager, 
I am apt to attribute it to fome fault in filling the casks, 
which muft always be kept full; which either by letting 
alone too long, till the decreafe be too great, and the fcum 
thereby being too much dilated, is fubjed to break, or elfe 
being broken by filling up the cask, and being mixed 
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with the wine, gives it that vile tafte : But then againft 
this there is a ftrong objedlion, i. e. that this defedl only 
feizes the wine at a particular feafon, viz. September, over 
which, if it gets, it will keep good many years : fo thai 
the cafe is worthy the inquiry of naturalifts, fince it is evi- 
dent that moft wines are more or lefs affedled with this 
diftemper, during the firft year after making. 

*' ITpon receiving this information from Italy, I con- 
fulted the Revd. Dr. Hales of Teddington, who was then 
making feveral experiments on fermenting liquors, and 
received from him the curious folution of the caufe of this 
change in wine, which I fent over to my friend in Italy, 
who has tried the experiment, and it has accordingly an- 
fwered his expe^tiqn, in preferving the wine, he thus 
managed, perfectly good. He has alfo communicated the 
experiment to feveral vigneronsin Italy, who are repeating 
the fame; which take in Dr. Hales own words, viz. 

" From many experiments which I made the laft fum- 
mer, I find that all fermented liquors do generate air in 
large quantities, duringthetimeof their fermentation; for 
from an experiment made on twelve cubic inches of Ma^ 
laga raifins, put into eighteen cubic inches of water the 
beginning of March, there were four hundered and eleven 
cubic inches of air generated by the middle of April; but 
afterward, when the fermentation was over, it reforbed a 
great quantity of this air; and from forty two cubic inches 
of ale from the ton (which had fermented forty four hours 
before it v^as put into the bolt head) there were generated 
fix hundred and thirty-nine cubic inches of air from the 
beginning of March to the middle of June, after which it 
reforbed thirty-two cubic inches of the fame air; from 
whence it is plain, that fermented liquors do generate air 
during the time of their fermentation, but afterwards they 
are in an imbibing date, which may perhaps account for 
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the alteration in the niceltalian wines,* for wine during 
the firft year after making, continues fermenting more or 
lefs, during which time a great quantity of air is generated, 
until the cold in September puts a flop to it, after which 
it is in an imbibing (late, that is, it draws or fucks in air; 
the air thus generated is of a rancid nature (as the Grotto 
del Canno) and will kill a living animal if put into it, fo 
that if there be^ during the fermentation, two quarts of 
this air^ fo rancid, pent up in the upper part of the cask, 
when the cold ftops the fermentation, the wine by abforb- 
ing this air becomes foul, and acquires this rancid tafte; 
to prevent which I would propofe the following experi- 
ment : 

* Had Dr. Hales been alked what he thoueht was the tnie caufe of thoft frequent fermenta* 
tioDS, and was defined to applj a remedy; I think he would have fought for the caufe, where 
it wai to be found, and upon removing that, the effcdis would naturSlr have ceafed; but be- 
ing put upon the fearch of fecondary caufes, caufes far removed firom the original, in order to 
prevent or cure the evil efieds of them, he refolved that difficulty, I do fuppofe in the bed' 
manner it could have been done, and with great ingenuity apphed a remedy. And now, 
<hould thefe pages fall within his ken, or fome friendly letter comprehending my full mean- 
ing, th'e "Doctor y as a true ^hilofupher, from a public benevolent fpirit, would foon find out 
the prue caufe of theie mifchicfs, and apply a remedy, truly fpecifiic. 

The gentleman in Italy, who nukes the reprefentation to Mr. MiUer fays, " And what is 
moft Itranee, one cafk drawn out of the fame vat, fhall be infeAcd, and another remain per- 
fedlv good;** in this cafe it is ceruin, that the firft andfecond cafic drawn out of the vat, and- 
the third and fourth, if the vat be br^, were drawn off fine and clear, being perfedly free 
from the fxces or Ices below, but when the laft cafk.cumes to be drawn, a good deal of th& 
lees comes With it, and this is not much regarded, as the lees were fuppofed to nouriih the 
wine; fuppofe the gentleman complaininj^ lud the firft and the laft cafic drawn out of the vat, 
and one of them fpoiled, the other remamed perfedly good, which fhall we fuppofe to have 
been the caflc ? That which was pcrfcAly fine, or that which has the lees? Whoever will tafte- 
the firfi and the laft drawings, will find fo fenfible a difference in the wine, that I think he 
cannot be at a Ibfs to determine the queftion. 

Secluding the air from wine or cyder, is a great means of preferving them long 
found and eood; nature itfclf points this out to us; wine forms a fcum upon the top 
to fecure idelf from the bad impreffions of it, and we daily find that thefe liquors 
put into bottles, keep much better than when left in caiks; fome think that ftrong. 
old Madeira is an exception to this rule» but I think it has not had a fair and impar- 
tial trial. That cyder drawn out of a barrel grows worfe and worfe as the air gets to 
it, everyone is fenfible of, whereas fome of the fame cyder bottled, remains good s^ 
long time, if well corked and roilned, is every body knows; and that this is the 
X cafe with common wines, no man will difpute. ror this reafon the lining of 
the mfide of the calks with rofin, as the Romans did with pitch, prepared as hereaUter 
diretflcd, would be a great means of preferving wine, not only from the air but- 
from great wafte; and the bung and vent-^iole ibould be well feciu^ with clay and 
horfe dung : if you are under apprehenfions that the rofin will communicate a bad 
tafte to the wine; melt it; and wafh it with lye, and that will prevent it The 
DoAor*s method of keeping the cafks full is very ingenious and of erear fervice. 
B The tubes, reprefented in the margin, perhaps may be a fmaU improvement 
upon his, this double tube is fuppofed to be made of pewter or tin, well foldered to- 
gether; the fmall tube enters the large one at bottom, below the wine, and does 
not breadtthe fcum that is on the top of the wine in the lar^e tube; the large tube 
fhould be well ftopjped with a eood clofe fcrew head, and this muft be opened when, 
vrine is poured in through the unall tube, and prefently ftopped again, tnat the cafic 
may always be kept full, and to keep out the air. 
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ment : Suppofe the vcffcl A, filled with 
wine, in the bung- hole B> of this veffel I 
would have a glafs tube of two feet long 
and about two inches bore fixed with a 
: pewter focket clofeljr cemented, fo that 
there may be no vacuities on the fides; and 
in this tube fhould be another of about half 
an inch bore, clofely fixed ; the lower tube (hould be al- 
ways kept about half full of wine,, up to X, which will 
fupply the veffel, as the wine therein Ihall wafte or fubfide, 
fo that there will be no room left in the upper part of the 
veffel to contain generated air, which will pafs off through 
the upper finall tube, which muft always be left open for 
that purpofe; and the tube being fmall, there will be no 
danger of letting in too much air to the wine : As the 
wine in the large tubefhall fiibfide, it may be repleniflied, 
by introducing a flender funnel through the fmall tube 
down to the fcum upon the furface of the wine in the 
large tube, fo as to prevent its being broken by the wines 
falling too violently upon it; this will be prevented by the 
wines being poured in gently with a fmall ftream. This 
experiment being tried with glafs tubes will give an oppor- 
tunity to obferve what impreffion the different ftates of the 
air have upon the wine, by itsrifing and falling in the tubes; 
and if it fucceeds it may he afterward done by wooden or 
metal tubes, which will not be fofubjeft to break. 

This curious experiment having fucceeded, where ever 
it has been tried, will be of great fervice in the manage- 
ment of wines; there being many ufeful hints to be taken 
from it; particularly with regard to fermenting wines; 
for fince we find that wines too long fermented (efpecial- 
ly thofe which are made in cold countries) do feldom keep 
well; fo by letting them ftand in a cool place, the fermen- 
tation will be checked, which will render the wines foul, 
and fubjed to turn eager; therefore great care (hould be 
taken to keep the wine in an equal temperature of air, 
which may be known by hanging a thermometer in the 
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vault. But after the wine has paffed its fermentation in 
the vatf and is drawn off into cafks, it will require fome- 
thing to feed upon: And when the wine has remained 
one year upon the lees it is commonly drawn off 
into other veffels, it will then alfo be proper for it to have 
fomething to feed upon; about four pounds of the beft 
Malaga raifins picked clean and ftoned, and thrown into 
each hogfhead, will be fufficient and beft for that purpofc, 
more would be dangerous, by raifing a new fermentation, 
which always hurts the wine more or lefs according to the 
greatnefsof it As the wine will fublide by wafte as long 
as it continues in casks, it is the ufual method to fill them 
up from time to time, with fome wine, as nearly like the 
iiuneibrtas may be; for if it be of a different nature or much 
newer, iuch as has not thoroughly fermented, it will often 
raifea new fermentation, which will endanger the wine: 
Therefore, if you have no fuch proper wine, it will be beft 
ta throw in as many clean waflied pebbles and well dried, 
as will raife up the wine to the bung: This I have known 
pradifed with fucccfs.** Thus far Mr. Miller. 

Here I muft beg leave to make fome obfervations, which 
may either ferve to throw a light upon this affair, or lay a 
foundation for farther experiments, in order to come at the 
truth, which in all cafes is worth purfuing, and efpecially in 
this, where it has lain dormant for fo many ages, andthedif- 
covery would be of great importance to the prefcnt defign. 

The principles of wine are an inflammable fpirit, a 
phlegm or watry liquor, an acid fah or tartar, and a ful- 
phureous oily fubftance; wines therefore greatly differ in 
their tafte, fmell and virtue, according to the various pro- 
portions and manner in which thefe principles are com- 
bined. Perhaps the difference of flavour, tafte, colour 
and body in wines may be owing as much to the time of 
gathering, manner of preffing, the different degrees of 
fermentation, &c. as to any difference in the grapes 
themfelves} in Hungary, whence Tockay and fome of the 
richeft and higheft flavoured wines do come, they are cx- 
Voi-. L K k tremely 
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Iremcly curious in thefe refpeds; for their prime and 
moft delicate wines, the grapes are fufFered to continue on 
the vines till they are half dried by the heat of the fun, 
and if the fun's heat fliould not prove fufficient, they are 
dried by the gentle heat of a furnace. Wines that are 
thin may be improved by freezing, by this means the wa- 
try parts adhere to the calk, and the ftrong fpirituous parts 
are left in a body, in the middle of the caflc, and being 
drawn off by themfelves, prove ftrong and good, and will 
keep well. See Hoffman^ and the celebrated Dr. Stahl on 
the fubje£t; fee alfo Dr. Shawns comment on StahL 

If thefe be the real principles, and fome of the eflential 
conftituent parts of the grape, or if a proportionable quan* 
tity of nitre be allowed to come into the compontion, 
which might perhaps be difcovered by an accurate ana- 
lyfis, it will not be hard to account for the fermentation; 
heat and air both are neceflary to it; now thefe principles 
whilft confined to the grape, are fo difpofed by the wife 
Author of Nature as to be confined diftindly in their pro- 
per cells or tubical ramufculi, and they are fo clofely fe- 
cured by the covering of a (kin, of fuch a compaA tex- 
ture, like that of bladders of feveral kinds, that the air 
cannot come at them, but they are eflFe&ually fecured 
againft the impreflions of it ; if this, or fomething like 
this be the cafe, then thefe principles remain in a neutral 
or ina&ive ftate, whilft thus confined to the fruit, but 
when the fruit comes to be mafhed, and thefe principles 
come in contad of each other, and are expofed to the warm 
air, which is of a veryadlive and elaftic nature, the whole 
body, by degrees, is put into motion, the motion begets 
heat, and the heat increafes the motion, (this heat and the 
increafe of it is plainly difcernable by the touch, 'till it 
increafes to fuch a degree, as according to Boerhaave^ is 
neceflary to a full fermentation. The heat then increafing 
to a farther height, the fermentation gradually abates, and 
thus ends the firft fermentation : By this operation a fpirit 
is generated, and the mild, foft, lufcious juice of die grape, 

which 
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which ia called muft^ is changed into a brisk, livelys in- 
flammable fpirit, which is then called wine; which has, if 
clofely and attentively confidered, a ftrange and wonder- 
ful effedl upon thofe that drink it, according to their dif- 
ferent difpodtions, humours and conftitutions. 

By the violent motion of this firft fermentation, all the 
faeces or grofs parts are thrown up to the top of the veflel, 
and this is a proper time, at the end of three, four or five 
days, according to the ftrength of the wine, which is then 
pretty clear, to draw it oflF from thofe grofler parts; which 
will be done without lofs, and the lees muft be preferved 
for diftilling into brandy. If this be negleded, this grofs 
body having been fo long expofed to the air, contracts a 
rancid nature, or turns four, and as foon as the fermenta- 
tion is over, it gradually finks down to the bottom, and 
paffing flowly through the body of the liquor, communi- 
cates thofe evil qualities to it: This is fo clearly difcernible 
in cyder, which alfo is a tolerable good wine, when pro- 
perly managed, that no man can be miftaken in the cafe. 
Since I have taken this method with cyder, it has proved 
more like wine than common drink, but then I racked it 
off a fecond and a third time, as foon as it appeared fine, 
and then ftummed the cask that received it the lafitime: 
This cyder will keep found all fummer in a cask, and grows 
ftronger, and may be bottled at any time, it will foon 
ripen, and be very brisk when poured into a glafs, and 
that without endangering the bottles fo much, its brisk- 
nefs proceeding from fpirit, and not from fermentation. 

Weak wines will by no means bear fo great a fermenta- 
tion as ftrong wines, let them therefore be drawn off after 
three days fermentation the firft time, and adding two or 
three gadlons of brandy, and five or fix gallons of good 
old wine; ftop up the bung, and leave only the vent hole 
open, and when the fecond fermentation is juft over, and 
when the wine is pretty fine, draw it off a fecond time in- 
to a well ftummed cask, fill it up to the brim, and ftop all 
clofe, and keep it fo 'till you fell or ufe it, and then bottle it. 

Some 
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Some cuftoms among the ancients, I think, are worthy 
of notice, and fit to be revived and retained by ug; how 
many of them came to be laid afide, when they appear (b 
ufeful and beneficial, I cannot fay, perhaps for reafons 
which I am not able to difcover : I (hall here mention one, 
which I think pertinent to our prefent purpofe, which was 
for the prefer vation of their wines; they took a firkin, or 
eight gallons of pure clear tar^ of the firft cool running 
from the kiln; to this they added half as much good clean 
pitch pounded fine, and put it all into an iron pot, and 
melted it by a gentle fire; when hot they put to it four 
gallons of ftrong lye (that is a lixivium of aihes,) this 
they ftirred altogether, at leaft for half an hour very well, 
it was then left eight and forty hours for the tar and pitch 
to fubfide, the lye was then poured off; the tar and pitqh 
was heated till it melted a fecond tim^ and fdur gallons of 
frefh lye were poured on, and ftirred and managed as be- 
fore; this was done a third time; they then took four gal- 
lons of fea water, as fait as could be got, (fdr people who 
cannot eafily come at the fea water, a good clean bribe, 
made of fait and water, may do as well) the tar and phch 
being juft melted, but not made too hot, they put the fait 
water to it, and ftirred it very well, this wis put in the 
fun, and ftood open all day, but covered at riight to keep 
off the dews, and when it rained; this ftood expofed to the 
fun till all the water was exhaled, and tbenf it was put up 
for ufe. With this they payed or daubed ovei^ the calk, 
into which they put the wine, in this manner : They took 
out one head of the cafk, and in the fame manner as our 
coopers do, they heated the cafk thoroughly, and having 
fome of the pitch and tar, (now more refembling pitch a- 
lone) melted, they threw in as much as they thought would 
daub the cafk all over, and alfo the head that was taken 
out, they then took a broom and rubbed the pitch well 
over every part of the infide of the cafk, fd that no fpot 
efcaped, turning and winding the cafk about very brifkly ; 
for this work muft be done in hurry, leaft the cafk and 
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pitch cool, in whicb cafe the pitch grows fo thick and hard 
as to refufe to be fpread : B7 this managment of the calk, 
it was made perfedly tight, all the pores of the wood were 
flopped, the wine was preferved from wafte, which wine 
merchants very well know is a great faving, and well de- 
ferves the trouble and expence, and the fpirits of the wine, 
which are always adive, and ftriving to fly off through 
every pore, are greatly preferved, and the air without^ 
which preffes hard to infmuate itfelf through every pore, 
is effedually prevented. If men that fell rum> or any 
other fpirituous liquors, could at firft afford to have good 
iron bound casks, for conilant ftanding casks to keep their 
liquors in, and draw it off as they fell it, they would foon 
find themfelves great gainers by this praftice. I think 
rofm and turpentine well waflied with lye in the fame man- 
ner, would be fweeter, and better anfwer all the purpofes; 
or indeed rofin alone would do as well. 

I fhall now propofe the managment of fomefmall quan- 
tities, in different manners, by way of experiments, in 
order, if poffible, to arrive at fome tolerable perfedion in 
this new undfertaking. 

I ft. Let a keg of four gallons be filled three-fourths 
with murk, that is, with the muft and skins of black 
grapes, for making of red wine, (the skins having been 
well fqueezed) before any fermentation; let the bung hole 
be flopped clofe, and leave the vent hole open, to let out 
the generated air, and after the fecond fermentation fill up 
the keg with old wine, and let the vent hole remain open, 
and let it fland fo till February, then draw it off, and 
manage it as occafion fliall require; if it be clear, fweet 
and good, bottle it, fo fliall you have pure genuine wine 
with its own peculiar flavour; if you find it thin and weak, 
you muft help it as in other cafes. 

ad. Let a keg of four gallons be filled with the wine 
that is drawn offi after the firft fermentation is over, the keg 
having firft been well ftummed, flop all clofe, and let it 
fland till February, if it then be fine bottle it, if not, flum 
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a fecond keg welU and draw it off, and ftopall clofet and 
let it ftand tilLthe next winter; if it then be fine, bottle it; 
if not fine it down, and then bottle it for ufe : If, at the 
fecond racking, you find it thin and weak, add fomc 
brandy and old wine to it. 

3d, Let white grapes hang on the vine a month after the 
vintage is over, let others hang till they fhrivel, make trial 
of thefe at different times ; let them be mafhed as much as 
pofiible without breaking the grape ftonea, let them ftand 
in the murk two, threei, or four days, well covered with 
a blanket three or four double, then drain oflF the wine, 
and mafti the (kins very well over a cullender the fecond 
time; then ftrain out the ftones, wafliing the (kins very 
well with the wine, till all the pulp, that fticks to the in- 
fide of theikins, be got off, fill your keg with this wine 
three-fourths, and fill up the reft with good old wine, ftop 
up the bung, leaving the vent hole open till the fecond 
fermentation is over, then ftop the vent hole, and let it 
ftand till February : I think this wine will be good ; but 
then in all thefe cafes the vent hole muft now and then be 
juft opened, to let out any generated air, left the keg be 
in danger of burfting. As foon as the air puffs out ftop it 
again, that as little air as poifible, may get in. 

By varying thefe experiments, you may at laft come at 
the moft perfedl way of making, fermenting and preferv- 
ing of wines : It is now faid, that wines cannot be preferved 
without brandy, how then did the ancients preferve them i 
I think they may be preferved pure and perfed by their 
own ftrength, when a vineyard comes to a proper age 
(which I will fuppofe to begin at twenty, and fo laft till 
fcventy or eighty) if the grapes are fuffered to hang on 
the vines till they are perfedly ripe; but people, partly 
from a fondnefs of getting done before their neighbours, 
and partly from a defire of making a little more wine, and 
fome from the apprehenfions of a rainy feafon, hurry on 
this work before its time, and often, very often, become 
great fufftrers by it. 

Th. 
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^ The reafoQ tor my being filent about vines that are na- 
tired of America, is, that I know but little of them, having 
but juft entered upon a tris^l of them, when my very ill 
ftate of health forbad me to proceed : From what little ob- 
fervation I have been able to make, I look upon them to be 
much more untradtable than thofe of Europe, they will 
undergo a hard ftruggle indeed, before they will fubmit to 
a low and humble (late, a ftate of abjed): flavery : They 
are very hardy and will fland a frame, for they brave the 
fevereft ftorms and winter blafts, theyfhrink not atfnow, 
ice, hail or rain ; the wine they will make, I imagine from; 
the aufterity of their tafte, will be firong and mafculine^ 

The fox-grape, whofe berries are large and round, is 
divided into three forts, the white, the dark red and the 
black; the berries grow but thin upon the bunches, which 
are plain without fhoulders^ They delight moA in a rich 
fandy lome, here they grow very large and the berries are 
fweeteft, but they will grow in any grounds, wet or dry; 
thofe that grow on high dry grounds generally become 
white, and the colour alters to a dark red or black, accord^ 
idg to the lownefs and wetneis of the ground; the fitu- 
ation I think muft greatly affed the wine, in ftrength 
goodnefs and colour; the berries are generally ripe the be^ 
ginning of September, and when fully ripe they foon fall 
away; thus much I have obferved as they grow wild. 
What alteration they may undergo, or how much they 
may be improved by proper foils and due cultivation I 
cannot fay. 

There is a fmall black grape, a fize bigger than the win- 
ter grape, that is ripe in September; it is pleafant to eat, 
and makes a very pretty wine, which I have drank of, it 
-was four years old, and &emed to be the better for its 
age; the colour was amber, owing to the want of know- 
ing how to extrad the tindure ; this grape is feldom to be 
found ; there is a vine of them near John Taylor^ Efq. at 
Middletown, Monmouth, and there are fome of them in 
Mr. LvvingftotC^ vineyard at Pifcataqua in New-Jerfey. 
I think they are well worth propagating. The 
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The froft or winter grape is known to every body, both 
the bunches and berries are fmall, and yield but little juice, 
but the richnefs of the wine may make up for the fmajlnefs 
of the quantity ; the tafte of the grape is auftere till pretty 
hard frofts come, and then it takes a favourable turn and 
becomes very fweet and agreeable; this vine (hoots forth 
great numbers of flender branches, and might do very well 
for the fouth and fouth-eaft (ides of a fummer-houfe or 
clofe walk, if atl the ufelefs and barren branches were cut 
away* 

The vines of America are fit for ftrong high efpaliers, 
but if I miftake not, he muft watch them narrowly, muft 
take away every unneceflary and unprofitable branch, and 
trim them (harp and clofe, diat means to keep them with- 
in bounds. 

We fee that the vines of this country have a covering of 
bark of fo clofe and firm a texture, that they (land all wea^ 
thers without injury, they fear nothing but a froft after 
they put forth the tender bud : We fee that cold winds 
and winter blafts have a great effed upon the human body, 
they brace up and confirm all the folids, harden and 
ilrengthen the whole frame, and renders a man a^ive^ 
brifk and lively in all his motions; They have likewifea 
wonderful efFedl upon the brute creation ; the covering of 
ftieep, cattle and horfes, in hot countries, is very thin and 
cool, remove them into a cold region, (heep foon acquire 
a covering of wool, horfes and cattle a thick coat of hair. 
Why then fhould not vines by being tranfplaoted from a 
warm into a cold region, acquire a firmnefs and covering 
fuitable to their new fituation ? I believe by a proper ma- 
nagment they may by degrees be inured to .colder coun* 
tries, but fuch a hardinefs muft not be fuppofed to be ac- 
quired all at once, but by being winter after winter, a little 
more and more expofed to the feverities of the weather, 
they may in a few years, in a great meafure, be reconciled 
to fuch a climate as ours : But then I would have it re- 
membered that, late ripe fruit will not do as yet to the 
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northward of the capes of Virginia; it is the early ripe 
Sruits, that the bread colonies muft propagate, 'till the cli- 
mate becomes more temperate, by the country's being clear- 
ed further back ; none that ripen after Ocfiober will fuit us 
at prefent, and the lateft we raife, fliould arrive at full ma- 
turity by the end of that month. In twenty years I make 
no doubt November will be as favourable a month as Odlo- 
ber is now. 



Method of curing GRAPES for RAISINS. 

JARR RAI&INS or Raifins of the Sun cured in the 
moft perfed manner, fo as to retain their full flavor, 
:and keep Ipng without candying, is done in the following 
.planner : 

Build a hurdle or ftage two feet from the ground, or two 
/feet high, andfo long its to hold all the bunches you intend 
,tQ cure at a time, fd as to lie. fingle without touching each 
pther, .the bed of the ftage is made of fplit reeds, of wil- 
jlows, or any other ihrub, that will lie level and fmooth, 
.and for want of fuch it may be made of long rye ftraw, 
.the ends of which only has been .(hrefhed. Then thatch 
.two fides a little longer than the ftage, with fmooth ftraw, 
.foplofe as eafily to turn off a ihower of rain, and yet fo 
. light as to . be fixed up upon the ftage, and to be taken 
. down at pleafure, the ground under the ftage muft be co- 
vered with ftraw to keep the damps from rifmg, and to 
refleft.heat: This being done prepare a lixivium of aflies, 
that is, a lye, about half as ftrong as that you make foap 
of which bears an egg; this you put into a broad (hallow 
iron kettle, the quantity according to the number of grapes 
you intend to cure. Set it a boiling, and throw into it a 
handful or two of clean fait to four gallons of lye, and one 
pint of fweet oil, or a pound and half of good fweet 
butter; then having tied threi or four bunches of the fair- 
eft and full ripe grapes together,, taking away the rotten, 
and all the unripe ones, and ftirring firft the oil or butter 
Vol. I. L 1 very 
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very well into the lye, the lye now boiling, you put as 
many bunches in as will near cover the furface, and let 
them fcald pretty well, but not too much foasto be boiled; 
take them out gently into a wide flat cullender, with- 
out bruifing, and lay them gently upon the flage, unbind 
them and lay every bunch fingle by itfelf, fo as not to 
touch each other; if your ftage be large fo that you fcald 
a great many bunches to fill it, and before you have done, 
or near done, you have reafon to believe that yovr oil or 
butter is expended, you throw in as much more as you 
think will finifh your quantity, for this adds richnefs to 
the raifins, and preferves them long without candying; if 
you have hands to hold the bunches by the firings whilft 
they fcald, it would be beft, becaufe they would be handled 
without bruifing, and indeed this is the defign of tying fo 
many bunches together, but if you are alone, or have but 
one hand with you, and cannot well hold bunches enough 
to cover the furface of the kettle, the beft way would be to 
caft the bunches in fingle and to take them out with a flice or a 
Ikimmer. When your ftage is full, about three hours afteryou 
have done, turn the bunches into a dry place on the ftage, fo 
that no wet may touch them, and that they may dry as 
foon as poflible; before fim fet, at leaft half an hour, fet 
up your roof and cover them from dews and rain; the next 
morning as foon as the dews and damps are exhaled, un- 
cover them, and turn them twice that day, and fo on till 
they are pretty moderately dry, fo as to be fit for keeping; 
then put them into jars with covers and plafter them over 
with clay and horfe dung, and fet them away in a dry 
cool place till you ufe or difpofe of them; but beware of 
damps: And obferve that you are to begin this work ia 
the wain of the mOon, your grapes muft be fully ripe and 
taken from the vines when quite dry. All fruits gather- 
ed in the wain of the moon will keep longer found and 
good, than thofe gathered in the increafe. Note alfo that 
thefe raifins thus cured, are fit for princes, for the rich and 
great, and ought to fetch a good price, fince no raifins can 
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be more delicious. The common raifins muft be fcalded 
the fame way, and about the fame time, and may be fpread 
upon hurdles, laid on ftraw on the ground, and hauled in 
under fome flied or covering, at night, before fun fet, and 
brought out in the morning, and when dried put into 
fmall cafks, fuch as raifins come in. The Malaga grape 
is efteemed the fineft for raifins, but as the northern colo- 
nies, I mean the bread colonies, will not as yet produce 
them, they being too tender and too late ripe, we may 
however be fupplied among ourfelves from the red Fron- 
tiniac, which is a very rich fweet grape, is early ripe and 
makes very good raifins. 

'And now to conclude the whole, as my countrymen 
ire unacquainted with the utenfils that are neceffary for 
making of wine, it is neceffary that I fay fomething on 
that head. 

Firft then according to the fizc of your vineyard, you 
muft have a number of cheap crooked knives, the Ihape 
of pruning knives, but a little more bending, to cut off 
the clufters from the vines ; for pulling them off, is very 
difficult, it is attended with great wafte of fruit, and is 
very deftrudlive to the vines; you muft alfo have a num- 
ber of handy l[>afkets, to put the grapes into, as you cut 
them, and alfo a large wicker baiket or pannier, which is 
of a long fquare form, fit to place on a good light hand- 
barrow, with leather ftrops at each end to hang on the 
ihoulders of two hardy boys, who may trot away with it 
to the mafti vat, as foon as it is full ; or elfe it may be car- 
ried in a wheel-barrow, if hands are fcarce, or you may 
have two panniers made fit to hang acrofs a horfe's back, 
being made flat on one fide for that purpofe. Then you 
will want a mafh vat big in proportion to your vineyard 
and the age of it, this muft have a falfe bottom full of holes 
made with a twenty-penny gimblet, but not larger, leaft 
the grapes get into them, it muft lie upon a curve firmly 
fixed, about fix inches above the true bottom; you will 
alfo want a receiver, which is a pretty large tub, placed 
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partly under the malh vat, to receive the muft as it runs 
from it; if your vineyard be large yoii will alfo want a 
)cedlar, which is a large vat or ton, for fermenting the 
pyurk that you make red wines of, and perhaps for that 
of white wines, if you choofe to make wine of them after 
the manner of Paris. If your vineyard be not large the 
mafh vat may anfwer the purpofe. You will alfo want 
pails and dippers and a large funnel to ton with: A fmart 
clofe fcrew prefs, to go with one or two fcrews as you like 
beft, with a wicker frame and hair bag to fit it, and proper 
followers to prefs clean and dry, muft be had without fail j 
and laft of all good found ftrpng iron bound butts or hog- 
iheads, which are really cheapeft and the only calks you can 
depend upon, what makes them far preferable to others, is, 
they are always tight, they want no trimming, only a little 
driving once a year, if they ftand empty any time and they laft 
good for many years^ if they are well painted and dried 
till the fmell of the paint goes pflF, otherwife they would 
communicate that ill %^U to the wine. And here my dear 
countrymen I muft, repeat toypu w^atl have already endea.- 
voured to inculcate^ which jsj^ that ^Very thing muft be 
,kept fweet and clj^aa; if by careleflnefs, inattention or 
,hurry of bufmefs,,7pu fu^ei; your pjefs or any ^ of your 
veflelsj.your tubs c>i;.(^a/ks to grpiy fourbrmufty, they will 
xertainly ruin your win^, fpr uotHing in ns^yr^ is fooner 
. taiated" than muft or new made wine. A^d let *me per- 
fuade you to avoid one great error, which moft farmers 
run into, about their cyder, leaft that cuftpm be put in 
pradice alfo with wines; they put their cyder into frefh 
, rum hogflieads, under the notion of preferving the cyder 
.ftrong and good, but they deftroy the fine flavor of the 
apple, and inftead of an agreeable vinous liquor, your 
nofe is off^ended with a ftrong hogo, and you tafte nothing 
but the fumes of a rum hogftiead, fo that no gentleman, 
^ no man of tafte or delicacy, will buy it ; now (hould you 
.make the fame miftake with your. wines, you would cer- 
tainly fpoil them, were they otherwife never fo good, fo 
that -no man would buy them. It 
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It has been the gefieral opinion of makind th&t wines 
ought to have fortiething to feed upon, but this notion is 
Very wrong, for moft things that are put into wine raife a 
fermentation in a higher 6r lower degree ; and it is agreed 
that every after fermentation hurts wine more or lefs; if 
wine be weak ^pvti in brandy and old ftrong wiae, theieare 
the proper ftrengtheners and prefervers of wine; ftrong 
wine wants nothing but clean racking, and all wines fhould 
be racked till they are fine* A double handful of clean 
coarfe fait may do good. 

Perhaps I have not faid enough upon taking away day 
roots from vines the firft three or four years dc their age, 
but let me now tell you that, it is of great confequence, 
and it is the chief means of preventing the grapes from 
burfting. 

And ndw my defer children, countrymen and fellow- 
citizens, I have faithfiilly kd you by the hand throughout 
this new undertaking; take my bleffing and cordial advice 
along with it, be not drunken with wine wherein there is 
excefsr but be ye rather filled with the fpirit of wifdom, 
'for too much wine, like treacherous fin, ruins and deftroys 
the true happinefs of the foul. And may the God of wis- 
dom crown all your honeft labours with fuccefs, and give 
you a right underflanding'in all things. 



The Method of iiuringY\G^\ by the fame Gentlematu 

GATHER the fulleft and plumped figs when ripe 
and fit to eat, in a dry day, when the dew is off, and 
in the wain of the moon, fpread them on the fame hurdle 
. you cure your raifins upon, turn them twice a day and an 
hour before fun fet cover them from the dew, and from 
rain: When the figs are dry, they muft be taken from the 
ftage in the middle of a dry clear day, when they are yet 
vearm with the heat of the fun, and put them into earthen 
jars and prefs them down flat clofe, putting a little dried 
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fennel at the bottom and on the top, the cover of the jar 
muft be daubed all round with clay and horfc dung and 
put away in a dry cool place where they will keep the year 
round found and good, or may be tranfported to any place 
abroad. 



OBSERVATIONS on the raifing and dreffing of HEMP; 
communicated to the American Philosophical 
Society^ ^j^Edward Antil, Efquire. 

HEMP is one of the moft profitable produdions the 
earth furnifhes in northern climates ; as it employs 
a great number of poor people in a very advantageous 
manner, if its manufacture be carried on properly : It may 
alfo furnifh a ready remittance to the mother country, and 
become a reciprocal advantage to both; and therefore it 
becomes worthy of the ferious attention of the different 
legiflatures of the northern colonies, of every trading man, 
and of every man, who truly loves his country. 

But as the people of America do not appear, from their 
prefent management, to be acquainted with the heft and 
mod profitable method of cultivating and managing this 
valuable plant, I beg leave to inform them of fome things 
that may be of advantage to them. 

Whoever would raife hemp properly and to advantage, 
ihould fet afide two pieces of ground, of fuch dimenfions 
each, as he fhall be able to cultivate every year, and fow 
the one whilft he is manuring and preparing the other for 
the fucceeding year's crop; the higher and dryer the ground 
the better, provided it be well dunged and made ftrong and 
mellow ; the ground fhould not be too Hoping, leaft the 
good foil be wafhed away with hard rains; if it droops to- 
ward the fouth, fo that it may have the full influence of 
the fun, it will be an advantage; low, rich, warm, dry 
grounds will alfo produce good hemp; but wetland, though 
never fo rich will by no means do. The ground being pre- 
pared and made very mellow, 1 now come to that part 
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which muft be particularly and cxaftly attended to, fince 
the fuccefs of the crop greatly depends upon it. Sometime 
in May, the ground being moiftand in a vegetating ftate, 
but by no means wet, it muft be well ploughed, the fur- 
rows clofe and even, the foil lying light and mellow it 
muft be fowed very even with two bufhels of feed upon 
one acre; a man with an iron tooth harrow follows the 
fower, and harrows in the feed with two horfes without 
any balks, for the lefs the ground be trampled the better; 
if harrowing one way be not fufficient to cover the feed, 
though it would be beft if that could be done, it muft be 
crofs harrowed. The ground being moift asl faid bcforei 
but by no means wet fo as to clod, which would ruin the 
crop, the feed will all ftart and come up together, which 
is 2t fure fign of a good crop, and nothing after that, but 
too much wet, will hurt it; for hemp thus come up, bids 
defiance to weeds and grafs of every kind; its growth is fo 
quick and it fo eflFedually fliades the ground, that nothing 
below can rife or fhew its head, and it fo preferves all the 
moifture bdow, that the hotter and dryer the weather the 
fafter it grows. Whereas if the feed be fown, when the 
ground is dry, the feed that lies deepeft where the moifture 
is, will come up firft, and thefe will fliade and ftarve thofe 
that come after, by which means the firft comers will be 
too large, and the laft will be much too fmall, fo that the 
crop will be greatly damaged every way : So much depends - 
upon this one circumftance, of fowing the feed when the 
ground is moift and fit to receive it : The crop thus rightly 
managed will ftand as thick as very good wheat, and be 
from four to fix feet high, according to the ftrength of the 
ground ; and the ftems will not be thicker than a good 
wheat ftraw; by this means the hemp- will be the finer, it 
will yield the greater quantity, and it may be plucked 
from the ground like flax, which will be a very great fav^ 
ing: But if it be fowed thin, that is one bulhel to an acre, 
which is the common pradice, it grows large, the hemp 
is harfti and coarfe, and then it muft be cut with, hooks, 

which 



Digitized by 



Google 



269 Raising and dressing of HEMP. 

which occafions great waftc, for four or five indies juft 
above ground is left, by way of ftubble, which cointains 
the beft and heavieft part of the hemp. 

When the hemp has got its growth, and is fit to be 
plucked which you will know by the under leaves of the 
carle, or he hemp, turning yellow and falling off, the 
fboner it is pulled the better ; it mud then be bound up 
with ftraw bands, in fingle band (heaves, rather fmall than 
large, and each (heaf muft be bound in two places ; and 
the fooner it is carried to the water to rot the better : Wa- 
ter rotted hemp, if it be rightly managed, is every way 
better than that which is rotted on the ground : there is 
lefs wafte in it, when it comes to be drefledj it looks brighter 
and fairer to the eye; it is efteemed to be ftronger and more 
durable, and it always fetches ^ better price ; befides it is much 
fooner done, and it is rotted more even and alike, and^with 
•greater certainty and exadnefs. Many people in Amerioaare 
acquainted with themethodof rotting hemp in water, but a^ 
many more are not yet acquainted with it, I Ihall, for their 
information, fet down the method of doing it. Hemp may be 
-rotted in ftagnated or (landing water, fuch as ponds, pools,or 
hrozd deep ditches, and in fuch water it is generally four 
or five days and nights a rotting, and fometimes longer, 
according to the heat or coolnefs of the weather; it may 
alfabe rotted in running water as in a brook or river; and 
in fuch water three or four days and nights are fufficient, 
according to the weather; to know whether the hemp be 
rotted enough in either cafe, take a middling handful, out 
of the middle row, and try with both yoUr hands tofnap 
it afunder, if it breaks eafy, it is rotted enough, but if it 
yet appears pretty ftrong, it is not, and muft lie longer, till 
it breaks with eafe, and then it muft be taken out and dried 
as foon as poffible; in handling the (heaves, take hold of 
the bands, and (et them up an end againft a fence, if one 
be near, or lay them down upon the grafs, for the water 
to drain off, and then unbind them carefully, open and 
fpread them to dry thoroughly ; then bind them up again 
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and houfe them in a drjr tight place: the reafon of hand- 
ling the hemp in this careful manner is, that when it is 
well rotted, whilft it is wet the lint comes off with the Icaft 
touch, therefore if it be handled roughly, or if while it is 
wet it be thrown into a cart arid carried to a diftance to be 
unbound and dryed, it would be greatly hurt, and the 
owner would receive great damage by it, but when it is 
dry, it is handled with fafety. 

If the hemp be rotted in a brook or running water, the 
(heaves muft be laid acrofs the ftream, for if they be laid 
down lengthways with the ftream, the current of the wa- 
ter will wafh away the lint and ruin the hemp: It muft be 
laid down heads and points, two, four, or fix thick, accord-* 
ing to the depth of the water and the quantity of hemp; 
if the bottom of the river be fand, gravel, or mud, three 
good ftrong ftakes muft be driven down at each end, above 
and below, and three long ftrong poles muft be laid on the 
hemp and faftened well to the ftakes, in fuch manner as 
to force down the hemp under water, where it remains till 
it be rotted enough ; though if a muddy ftream could be 
avoided it would be beftf becaufe it is apt to foul and ftain 
the hemp. If the bottom of the ftream be rocky or ftony, 
(b that ftakes cannot be drove down to fecure the hemp 
under water and firom floating away, then a rough wall 
muft be made at the lower end of the hemp, and along 
the fide, to keep it in, and ftrong poles or rails muft be 
laid upon the top of the hemp^ and pretty heavy ftones 
upon them fo as to fink the hemp under water, where it 
muft lie Hill it be rotted enough. 

What hemp is intended for feed, fliould be fowed on a 
piece of ground for itfelf, which muft be made very rich 
and ftrong; it muft be fowed in ridges fix feet wide, and 
the feed muft be of the largeft and beft fort and fbwn very 
thin, at the rate of a peck upon an acre^ or rather fix 
quarts; for the thinner it is fown, the more it branches, 
and the more feed it bears; it fliould be fown fometime 
the middle of April, and then the feed will not be ripe, 
Vol. I. Mm till 
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till fome time after the other hemp is done with. If you 
have no convenient place to fow your feed hemp by itfelf ; 
then fow a border of fix feet wide along the north and weft 
fides of your hemp field; the reafon of fowing your feed 
hemp in fuch narrow ridges or borders is that, when the 
carle or he hemp is ripe, and has flied its farina on the 
fimble or female hemp, by which the feed is impregnated, 
and the leaves of the carle hemp fall oflF and the ftem 
grows yellow, you may eafily ftep in along the fides, and 
pull up the carle hemp without hurting the female, which 
now begins to branch out, and looks of a deep green co- 
lour and vei*y flourilhing, and when the feeds begin to 
ripen, which is known by their falling out of their ibckets, 
you may all along both fides bend down the plants and 
ihake out the feed upon a cloth laid on the ground, for as 
they ripen they fcatter upon being fhaken by a hard wind, 
or oth^rwife ; then it muft be watched, and the fowls and 
yellow birds kept from it, for they are immoderately fond 
of the feed; as the firft ripe feeds are the fulleft aad beft, 
they are worthy of fome pains to fave them; and the beft 
way to do that is, to bend down the plants all along, on 
each fide of the border or ridge, as is faid above, and 
fliake them over a cloth fpread on the ground to receive 
tlic feed ; if one fide of the plant be rooted out of the 
ground by forcing it down to (hake out the feed, there wili 
be no damage, for the feed that remains will ripoi not- 
withftanding; and the plant muft thus be fhaken every 
two or three days, 'till all the feed be ripe and thus faved; 
and this is much better than pulling up the plants by the 
root^, and fhaking them on a barn floor, and then fetting 
them up againft a fence, or the fide of the bam, for the 
feed to ripen, and fhaking them morning and evening ou 
the barn floor; for by this method, which is the common 
practice, one third of the feed at leafl never comes to ma- 
turity. 

It is well known to every farmer, that in the three bread 
colonies at leafl, the fpring and fummer ^feafons are of late 
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years become very dry; fo that a crop of flax is become 
very precarious, fcarcely one year in feven producing a 
good one: This is a conftant complaint in the mouth of 
every hufbandman : Now hemp does not require half the 
rain that flax does ; this is a circumflance that is well 
worth the notice and attention of every farmer ; and there- 
fore by his railing hemp in the manner before direded, 
and by preparing it in the bed manner for fpinning and 
weaving into good cloth, he can with greater certainty fup- 
ply all theneceflary ufes of his family; and by felling the 
overplus, he can purchafe fuch things as his wife and 
daughters may think convenient on extraordinary occafi- 
ons. This howeyer need not hinder him from raifing fome 
flax every year : But I think that it is more for his intereft 
to fix his chief dependence upon his crop of hemp, as that 
is more fure, and every way more profitable, the general 
run of feafons confidered. And let bim not be. difgufted 
and think that I am about to perfuade him, his wife and 
daughters to wear oznabrigs, for I can aflure him that I 
have feen dowlafs, which is made of hemp, worth five 
and fix {hillings the yard, which no fanner need be afham- 
ed to wean 

I {hall now endeavour to inlbudl the honeft hufbandman 
in a few eafy rules, fpj: preparing his hemp, which he 
has raifed and managed in the manner before direded. 

Know then that the beft preparation of hemp for the 
manufadwing of cloth is to render it as foft and as fine as 
polfible, without leflening its ftrength, and the eafieft and 
cheapeft way of doing that, is certainly the beft. This 
is to be found out by a variety of trials and experiments; 
but till a better way be difcovered, which I hope will 
not be long firft, and with which I {hould be greatly pleaf- 
^; take the following method, which is the beft I have 
yet been able to difcover. 

If you have a large wide kettle, that will take in your 
hemp at full length, it will be the better; but if your ket- 
tle be fmall, then you muft double your hemp, but with- 
out 
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out twifting, only the fmall ends of every hand muft be 
twilled a little, to keep them whole and from tangling;, 
then firft of all lay fome fmooth (licks down in the bottom 
of the kettle, fo as to lie acrofs one another, three or four 
layers, according to the bignefs and deepnefs of your ket- 
tle; this is to keep the hemp from touching the liquor; 
then pour fome lye of middling ftrength, half as 
llrong as what you make foap of, gently into the kettle, 
fo much as not to rife up to the top of the (licks, they be- 
ing kept down to the bottom ; then lay in the hemp each 
. layer crofling the other, fo that the fteem. may rife up 
through.the whole body of the hemp, which done, cover 
your kettl? as clofe as you can, and hang it over a very 
gentle fire, and keep it fimmering or dewing, but not 
boiling, fo as to raife a deem for fix or eight hours; tisea 
take it off, and let it dand covered till it be cool enough 
to handle; then take out the hemp, amd wrtng it very 
carefully as dry as you wdl caa, and hang it op oiat of 
the way of the wind, either in your garret or in yow bam, 
Cutting the doors, anftd tkore let it remain,, tsntng it nmr 
and then till it be peiifc Qly diry ; thcrr pack it iqp ia htas 
clofe dry place, till you want to ufe it; but you willdo weil 
to vifit it now and then,, left any pait cdFitnightbrdampaind 
rot; You mud know, that wind and air weadben and rot 
hemp, flax and thneadrvery much. Then, at your Idfimr 
twid up fome of the handa^ as maniyais you inttad fbr pre- 
sent ufe as hard as yoQ cao^ and with a faiartnDbndfiiiooth 
hand beetle, on a fmooth &ottc beat and pound each, hand 
by itfelf all over very well, turning it round from fide to 
(ide, till every part be very well bruifed ; you then untwid it, 
and hatchel it, fird through a coarfe, and then through a (me 
hatchel: And remember that hatchel ing^ mud be perform- 
ed in the fame manner, as a man would comb a fine head 
of hair, he begins at the ends below, and as that untangles, 
he rifes higher, till at lad he reaches up to the crown of 
of his head. The fird tow makes good ropes Iter the ufe 
of the plantation, the fecond tow wiil make* very good 02- 
nabrigs or coarfe (heeting; and the hemp itfelf will make 
excellent linen. The fame method of deeming foftens flax 
very much. OBSERV^ 
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OBSERVATIONS concerning the FLY-WEEVIL,^ 
that defiroys the nvheaty ivith fome ufeful difcoveries '- 
and conclnfionsy concerning the propagation and progrefs 
of that pernicious infeii^ and the methods to be ufed to -^'-v » i4l}^ 
prevent the definition of the grain by it. *.—**/ 

ByColonelLAl^DON CARTER, of Sshine^HM, Virginia; '1^]]:^^'.^ 
tranfmitted by Colonel ULE. Read, and ordered to be .; i ^u^ . ( 
publijhed, November x^th, 1768. ^^f t-.. » t; 

IT 18 not io my power to oblige you with the paper diat 
I fome years ago publiihed in our gazettesy upon this* 
little deRrudliv« infe£t, called the moth or fly-weeviK 
However, as you are very earneft in your enquiries as to 
ks particular nature, in order, if poflible, to fave fo bene- 
ficiail a commodity as yrheat to America,- which perhaps 
in afewyeai?s (unlefe fuch deftrudtite infed^s do infeft itj 
Alight become a kind of granary to moA parts of Europe } 
I will from my diaries, put together thofe discoveries that 
kd me to write that paper; and alfo what ha» fince occur^ 
red to me in the attacks that our country has lately met 
with frorti thofe infe<a;s ; for it is a certainty thdy continue 
amongft usy juft as the feafon favours or not their propa^ 
gation; although fome will fancy they have their periods 
for coming and going away. 

It is but fomething more than twenty-^five ydars ago^ 
that I heard any thing of fuch an infeA that injured our 
wheat ; but fince then I have had frequent occafions to take 
great notice of it; and have had great reafon to be very 
anxious to examine into the nature of that fly. It is with 
much propriety called a weevil, as it deftroys the wheat 
even in our granaries, though it is not of the kind termed 
by naturalifts the curculio, of which they have given a 
very long lift; for it is not like a bug, it carries no cales 
for its wings; neither has it any feelers, with which the 
curculio is always diilinguiihed ; and perhaps (as I fancy it 
will turnrout in the courfe of this letter that they never at- 
tack grain when hard) they really have no occafion for 
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fiich feelers. For from the make of it, to my judgment 
k appears an impoffibility that it fliould ever perforate into 
a hard grain, being furniflied with nothing in nature, from 
the moft minute examination by glafles, that could make 
fuch a perforation; and feems indeed a fly itfelf, confifting 
of nothing fenfible to the flighted touch with the finger, 
nor to the eye, aflifted with glaflfes, leaving only a little 
dry pale brown glofly duft, on being fqueezed. 

Having oblerved the wheat from my Northumberland 
quarters, never afFefted by it; but conftantly found and per- 
•fedt, through many years that I have been obliged to keep 
it for my own ufe, even in the fame granmry with weevil- 
eaten wheat; I was, and am ftill, inclined to conclude, 
the enemy is fome how lodged in the grain before it grows 
hard. It might not have been then too late to have had 
that better proof of this, which I have fince been able to 
get, by difcovering little eggs and maggots half formed 
into flies in the grain. But as I had nothing particular at 
firfl: to lead me to fuch an examination, I waited till the 
next crop; and it all times, between day and dark in calm 
weather, during the feveral days of growth from the 
blooming time, till the livery or hardening ftate of the 
grain, I vifited a field, ifpoffible, to difcover whether any 
of thefe flies appeared amongft the heads of the wheat 
during the foft ftate of the grain. Accordingly, in a plea- 
fant evening, after the fun was down, and every thing 
ferenely calm, I found the rafcals extremely bufy amongft: 
my ears, and really very numerous. I immediately in- 
clofed fome of them in a light loofe handkerchief; and by 
the magnifiers of my telefcope, I took occafion minutely 
to examine them. 

They are a pale brownifli moth, with little trunks or 
bodies, fome trifle fliorter than their wings ; ' and as fome 
of their little bodies appeared bulging as if loaded, I ap- 
plied the preflure of a fine ftraw upon them, and faw them 
fquirt out, one after another, a number of little things 
which I took to be eggs, fome more, fome lefs; fome 
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'emitted fifteen or twenty of them, and others appeared 
extremely lank in their little trunks, which I could not 
make difcharge any thing like an egg. Whether they had 
done this in the field before, or were of the male kind, f 
could not tell, but from this difcovery I find in my diary, 
many years ago, this conclufion, " that there need not be 
above two or three flies to an ear of cotn, to lay eggs 
enough to deftroy the greateft crop." 

I muft obferve, at that time, that the bloom or farina 
of the ears had for fome days difappeared, and the grain 
was nearly filling, though in a kind of milky ftate ; and 
at fuch a time the hufks or capfules are generally fufficient- 
ly open to admit the entrance of fuch flies; for I imagine, 
that as nature certainly intends that farina to impregnate 
the grain, and as that could only be done by its falling 
into the capfule, fhe muft neceffarily favour fuch a procef$^ 
by opening the mouths of thofe veflels. 

Some agree with me, that the fly does not perforate the 
grain, but they fay it lays its eggs upon the top of the hufk, 
and when they are hatched into maggots, thofe eat through 
the hufk into the grain; but I muft think fuch a fuggeftion 
certainly liable to many objedions, even in the pea, from 
whence fuch gentlemen have drawn their arguments : The 
egg of that bug, they tell us, is laid upon the back of the 
pod, next the pea; and from thence it hatches, and eats 
through the pod into the pea. The fettling of fuch a point 
feems to be of little confequence, but to juftify nature or 
providence in the wifdom as well as perfe£tion of its modes. 
Cart it then be prefumed that an infed: ftiould, by particular 
inftind, be direded to depofit its eggs for its fpecies into 
a proper nidus, which fhould be alfo a pabulum for the 
young as that egg hatches, and yet that they fhould only 
be permitted to do this upon the outfide of the coat of the 
nidus, from whence it may be liable to be removed by num- 
berlefs accidents? For where one egg only is laid, the vif- 
cus matter that might furround it, cannot reafonably be 
thought a cement fufficient for a grain or hufk in adual 
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growth, as it might be with a number of eggs ftudded to* 
gether on a leaf, or round a twig, according to the nature 
of fome flies. Again, fhould even fo fmall a vifcous mat« 
ter confine the egg to the outfide of the pod or huik, againft 
many accidents, yet what can we fuppofe will preferve the 
maggot, juft hatched, trom thofe accidents, when it lies 
on the outfide, on the back of the pod, or hufk ? Befides^ 
I muft think I have difcovered an egg as well as a maggot 
under the Ikin of the pea, without any vifible lead to it, 
which muft be a convicSion it is not a maggot *till it is 
hatched in the pea; therefore it feems reafonable that the 
parent of that bug, perforates the pod, and then into the 
pea, in its tender and foft fiate. 

I wilh then fuch a fuggeftion may not have arifen from 
the callous fpeck that may bec^ferved^ with which naturd 
clofes up the wound made in the pod, by the parent of that 
bug. But how is this bufinefs of the worms eating through 
the hufk of the wheat, and then the grain, *till they come 
out in a fly, a little above the germ, at the other end of 
the grain, to be thus conftantly performed, if the egg 
only is laid upon the end of the huik? For we clearly fed 
thofe eggs do not all hatch at once ; and after the wheat is 
thrafhed out, in which operation, to be fure, it muft en- 
dure a pretty rough ufage (eflFeft that bufinefs as you will) 
how can it run fo many chances, without being diflodged 
or deftroyed ? I may further aft, what fhould fupport the 
maggot from its hatching, 'till it gets through the huik 
into the grain? We fee in moft other fpecies of infefts, the 
worm, maggot, or catterpillar, begins to eat as foon as it 
can twift about, and certainly the hufk cannot be the firft 
pabulum intended by nature for this maggot. Befides, 
from the obferved tendernefs of fuch maggots, if they arc 
not well preferved from fcorching fun beams, wind, or rain, 
they muft be fubjeded to various deftruftions, if the egg 
can be fuppofed to be hatched but in the grain; and it could 
not in any wife be the intention of nature, that they fhould 
\)t deftroyed by their own mifcondud; for we difcover, 
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in other inftances, that hef tendernefs to flies, which pro- 
pagate by eggs, direfls them to depofit their eggs on the 
under fide of leaves, that are a good fecurity againft the 
force of fun beams and weather ; and as foon as they hatch, 
thofe kaves become the immediate food for thofe maggots, 
worms or catterpillars. 

The fame arguments muft hold good againft the eggs 
being laid on the end of the grain; and it is no new thing 
K) advance that hundreds of bufhels have been carried very 
fair to every eye, from the barn or treading floor, into the 
granary; where, if thrown into a heap, the collected 
warmth vivifies the egg, and, in proportion to the growth 
of the maggot within the grain, the warmth is increafed ; 
and evw whilft the middle or lower parts of the heap (hall 
be alive* and ready to fly away, the upper parts fhaJl be 
quit« fair, and yet neverthekfs hatch even at fome diflant 
day$ with a proper warmth, if not perifhed by any cold- 
nefs or other eiicefs in weather, or by art : I fay then, in 
luch a leogth o£ time before hatching, the odds are greatly 
ligainft the egg or worm'a flicking to the grain till it 
hatches or eats ia* 

Thefe things being confidered, I thought that I had ad- 
vanced far enough in inveftigating this point, to be con- 
vioced tfce evil was efi^eded by laying the egg in the grain, 
and ia the foft flate of it; and that thofe obfervations, faid 
to be made of the egg being laid on the huflc, or on the 
outflde of the grainy were inaccurate, and efpoufed with- 
out a due confideration. But, in order to make it as clear 
to oth/ers as myfelf, I muft here beg leave to aflert, that I 
have diftindly feen with my glafles the egg in the grain 
o£ wheat, at the upper end of it, beneath the fltin, and 
round it a (maJl yellow ftain, as if the milky fubflance had 
r^eived a tin4iure from the egg; and as a further con- 
firming circumflance that thefe eggs are laid in the foft flate 
of the grain, I find in my diary, that many years ago I 
vifited a field of one of my neighbours, who having been 
extremely late in his harveft, in very warm and temperate 
Vol. !• N n weather. 
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v^cather, had his wheat all eaten out; the flies were 
crawling out of the ears, and this whilfk the wheat wfti 
Handing. 

Again, that the convi6tion may be as full as poflible, 
it is an indifputable certainty, that this maggot eats from 
the upper end of the grain, as it (lands in its hulk, down 
to the lower end, and comes out in a fly a little above the 
germ. Now to fuppofe that thefe eggs are laid conftandy 
upon that end of the grain, is to believe this fly capable 
of diftinguifhing fuch particular end, in every confufed 
diredlion that the grain may be thrown into after it is 
thrafhed out; and therefore the notion of the fly's laying 
its egg upon the outfide of the grain, and that egg's never 
being diflodged, and the maggot's hatching upon that end^ 
and eating into the grain, without being removed from 
that particular end, muft be an abfurdity of the firfl: mag* 
nitude. In the hufk indeed the fly might find that certain 
end of the grain, becaufe in that it always lies in its pro- 
per dire£kion, and it is reafonable to conclude that inflind 
would ferve a fly for fuch a purpofe; but then this cannot 
remove the abfurdity before taken notice of, that of laying 
its egg upon that end of the grain conftantly, as well be- 
fore as after it is thraflied. 

Nature, I may fay, from the minutenefs of her ways 
tn efFefting her intended purpofes, is frequently out of 
the comprehenfion of man, and although his microfeopical 
improvements upon vilion have helped him to many dif* 
coveries, numerous are the things that feem ftiH to remain 
as a fecret to him. We can fee in fome flies their imme- 
diate changes from the firft procefs of propagation, quite 
through their periods of life; and from thence we are in- 
clined to pronounce a rational hiftory of their continuance, 
brood after brood : Yet in fome flies, though we can carry 
them through all thefe feveral changes, there are certain 
phaenomena not to be accounted for; particularly, how 
the length of time between their changes into flies, and 
their laying their eggs for the continuance of their fpecies, 
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10 employed by them. This defeCt we generally fupplyby 
conjedure, that the time ia fpent in fome torpid ftate : But 
there are fome difcoveries as to certain infefts, that make 
it extremely difficult to fuppofe fuch a flate; and if we 
regard what p^turaliils tell us of fome of the moth flies, 
and indeed our own obfervations upon them, *.* that after 
they become a fly, they never attempt any kind of fufte- 
nance, but are feemingly folely employed in the bufinefs 
of fecundation, and the females in particular, in depofiting 
their eggs for a new brood,*' we Ihall be puzzled to ac- 
count bow infects, that never eat ^fter their change into a 
fly, can exift through fo long a period as a great part of 
the fall, and generally of a long winter, till the period of 
the foft ftate of the new grain; and to what flielter they 
can retire from fuch a feries of weather, generally too 
fevere for fuch tender forms. We may imagine fome in- 
termediate brood, but what (hall w0 fancy to be the nidus 
or food to bring them to this fly weevil again, ready for 
that new period of foftnefs in the fucceeding crop of grain ? 
From hence, perhaps, it is that fome gentlemen have grown 
fond of the opinion, of their eating out of one grain, and 
then flying to another grain, and laying their eggs upon 
the ends of them, for a new brood; but as even weevil ' 
eaten wheat is generally confumed one way or another, 
long before the kerning of the new crop, the difficulty 
(by fuch a fuppofition) will have many long months to 
contend with. Therefore others tell us, they lie about in 
barns, &c. However, the ftandingcrop eaten up, before 
taken notice of, is with me fufficient to confute fuch a fo^ 
lution of that difficulty : And I might add my own ftrong 
fumigations of my barn and granary (though enough to 
deftroy a world of infeds) have been unfuccefsful, with 
reiped to this fly weevil, in the new crop, 

I muft here ftep afide to inform you, that though my 
wheat would, when weevil eaten, pretty generally come 
up in the field, yet when I was obliged to fow it, if I did 
not double the ufual quantity (which the feafon always go- 
verned 
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ircrned me in) the ground would be fcantjr, and extremely 
beggared for want of feed. I readily concluded the caufe 
of this to be, that the grain was too much eaten (that is) 
the maggot was too far advanced in it^ and therefi>re fuch 
grains perilhed; and indeed for fatisfailion in this point, I 
twice tried, after wafhing the grain, and drying the light 
chaffy fluff that fwam at top, to fow thofe grains, and con- 
ftantly found all that I could fqueeze flat with my fingers, 
tievcr fprouted, fow them how I would. This, I hope, will 
be looked upon as a very good anfwer to both of thofe hafty 
affertions, that fuch wheat will neverthelefe grotr whea 
fown, and lifcewife make a tolerable flour; for grind it how 
you will, I muft be bold to fay, it can produce no flour at 
all ; and the flour imaginol to be got f#om weevil eatea 
wheat, is only from fuch grains of it thttt have efcaped th« 
weevil, or are but half eaten, perhaps by the rtiaggot's not 
having run it*s courfe in nature before it was deftroyett; 
which is the prefumed caufe of that prodigious clamminefs 
In breads from wheat that has the weevil in it, as the 
moiftare of the maggots contiwues iA the Hoot; but inr bi^ 
cuits that ckmmiaefe may be dried upv by Ihe heat of tbt 
' oven, as thofe cakes are generally very thi«i. 

The author of the Complete Body of Httfband^, vol. 
IV. page 347, of the oftafvx)^ edition, 4«aks:of a fly iti Eng- 
land, that fometimes attacks the wheat in^ it*s foft fl»te j atid 
calls it a fmall black fly, not bigger than a large* pifi^a 
head. Be feys they fatten on the ear in nui^ict^s, eat in- 
to the corn, and lay their eggs; which hatch rnto mag^ 
gotsy and devour part, and fpoil the reft of the grain.— 
He further fays, the fly may be diflodged whilft it crawlg 
on the ear, for they are fo tender, that a very little force 
will deftroy them, and that they only appear in dry years, 
for rains in any quantity deftr^y them ; and from thence 
recommends the Irifli method' of rope hauling the wheat in 
dewy mornings, to brufli the fly off, which will then be 
deftroyed. 
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I dart not readily agree with him here ; for certainly as the 
fly got to the ear before, it is reafonable to think it could, 
after falling off, crawl up again, unlefs the fall could be 
fuppofed to crufti fo fmall an animal as a pin head. There- 
fore I was petfuaded, unlefs the difturbance of j-ope-haul- 
ing was conftantly given, the fly would return again fo 
often, as tcJ make it a tedious work of many days, at leaft 
every morning and evening, from the caRing of the bloom, 
to the hardening of the grain. I have fince fancied, that 
by the fame author*s method of fumigating turnips, jull 
come up, in his 3d.voU page 348, with orpiment, every here* 
and there, thrown about on live coals, to windward of a 
wheat field, in a gently moving air, the prodigious thick 
foggy fmoke faifed by that drug, might kill the moth-fly, 
as he fays it will do the turnip-fly, without injuring the 
turnips, even in vegetation, I fay, I imagined the doing 
this prttty often in the wheat field might be of fervice; for 
though orpiment is of an arfenical nature, as I found it fo 
ftrongly recommended, and have alfo read, that though 
poifonous, it had been fuccefsfully prefcribed to be worn 
fbund children's necks, as a deftroyef of wofms; I at firrf 
thotifght that might do: Yeii as fire often renders things 
(really fafe and innocent when crude) very ndjtious, there 
niight fce a poflibilitjr of danger in it; and reading of many 
bad fymptoms occasioned by it to the fhot caflers^ who ufe 
it to mcreafe the fluidify of their lead, that it may run 
quieter or more certainly into' globules, I could not think 
(tipott better reafoning) to make ufe of fuch an experiment. 

My end in all this enquiry, was to prevent the deftruc- 
tion rtiade in wheat, bv aeftroying this infed hx its egg; 
and I iniagined I had foundation enough to condudi me to 
that point, from the accounts given of hatching in Egypt, 
and what wd may colled with certainty from DutUcmmer^^ 
e1aboi*ate treatifc upon raifing fowls; befides nuny little 
family obfervations, that correfponded with the common 
fenfe of things. Experience {hews, that a fowl greafed 
(as they fometimes arc under the wings to kill the lice) 
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can never hatch an egg. I alfo remember a lady, curlous^ 
in turkeys, in order to produce a forward brood, fet her 
hens in her fmoke-houfe, whilft her meat was hanging, 
but the eggs did not produce one pont ; and it was difco- 
vered that^the hens had been greafed by the accidental 
drippings of the meat. 

As thefe difcoveries fquared with the French method of 
preferving eggs, by tallowing them over, £3unded certain- 
ly upon the principle of keeping out the air, which would 
otherwife give them, in long voyages, a noxious atkd dif- 
agreeable tafte of ftalenefs ; I thought I might conclude, 
that befides warmth, air was eflential to the vivifying or 
hatching an egg; and the hen-houfe wives confirm me in it, 
by their conftant obfervation, that hens, &c. not only 
turn their eggs, but leave their nefts, at proper periods; 
and thofe that hatch well, cool themfelves frequently with 
water, whilft others perpetually brooding (if they do not 
die themfelves) addle their eggs. 

Upon thefe two principles then of heat and air, I thought 
myfelf pretty certain of cfFe£ting the deftrudlion of thefe 
eggs in the grain; and therefore I endeavoured to hit up* 
on fuch a method for their deftrudion, which fliould be 
attended with the leaft labour and expence. Too much 
warmth, or too little, or an entire exclufion of the air, 
muft do the bufinefs — Could it be confident with the pru- 
dence of a farmer to thrafli out his grain as foon as leap- 
ed, to be fure a drying kiln might be fo conflruded as to 
deftroy thefe eggs, by communicating too much warmth; 
but as there are many reafons for a rarmer (befides his o- 
ther neceflary bufinefs) not to thrafli out his grain fo foon, 
left he introduce the other inconveniency to his crop of 
muftinefs and bad fcent, I was obliged to bend my thoughts 
wholly to the exclufion of the air; for wheat, I know, will 
contraft a degree of warmth in the mow, which is often- 
times of great fervice to plump out the grain, by fomething 
like an after circulation in theftraw; and toincreafe that de- 
gree of warmth, fo as to deftroy the eggs of the weevij, 

might 



Digitized by 



Google 



THE FLY-WEEVIL. 284 

tnight be a meaas to mould the ftraw, and funk the grain; 
therefore I fay, I fell folely upon the exclufion of the air 
as fiiruch as pofUble; and this I was happy enough in ef- 
fe£bing with great fucceis to my crop for many years, till 
^y old age and infirmity, prevented my attending my fer- 
vants whilft they were purfuing my dired:ions; and not 
till then had I the leafl reafon to complain, whilft others 
were eaten up in their crops; but villainy and negligence 
are fuch concomitants in fervitude, that I have been again 
deftroycd, plainly to be accounted for from the vifible 
abafe of my conftant diredions. The method I have tak- 
en is this. 

I reap as early as I poflibly can, refpeding the drynefa 
of the grain, as well as the ftraw, which would otherwife 
funk' it: At leaft two feet quite round the mow I leave a 
vacancy, w^hich is to be well trod with foft hay, or beaten 
ftraw; therefore Ikeepperfons conftantly treading down 
thofe margins as the mow rifes; and when I reach the 
eves of my barn, I lay on and tread down a very thick 
covering of the fame ftraw or hay, and weighed it well 
down at (op. Had I not found this effediual, I would have 
gone to the expence of filling in and plaiftering my barn, 
being convinced that the exclufion of air, as much as pof- 
fible, could be the only efFedual method of killing thofe 
eggs, which as they are fo very fmall before hatching, could 
not give the leaft difagreeablenefs in either look, tafte, or 
quality, in the flour. This method I publiflied many 
years ago; and many gentlemen have affured me^ they 
have pradifed it ever iince, and continue to do ib now 
with the greateft fuccefs. The farmer that chufea to try, 
if he fufFers nothing to prevent an early harveft, will I 
am perfuaded, confefs the juflace of what I have fuggeft- 
ed ; but ifi by any means, he ftiould be late in his harveflv 
and the temperature of the weather fliould be fuited to the 
principks c^ hatching; or if he fhould be too early in 
beating out his grain, if cannot then be of any real fervice^ 
but by accident, as the mifcbief may be done in the field, 
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and an egg not deilroyed in t)ie h^owi m^y h^t^h in th« 
granary. 

You muft here permit me to tell you, I have conftantly 

laughed at aU thofe ridiculous noftrums of brining, &Ct 

to prevent this injury of the weevil, ^s well as that other 

deftrudtive evil called the ruft. They may be of fervice 

to quicken the vegetation of the grain; and it i£| reafona* 

ble to conclude they will deftroy all vermin that lie in th^ 

ground when it i$ fown; but th^t this brine, or ai^y other 

folution, can rems^in and pafs through the courfe of circu-r 

lation, in a very long feries of winter months, and preferve 

its virtue to the kerning time of the grain, fo as to prevent 

thefe flies fron^ invading it, or indeed to check or correft 

the cprrofive looifture of particular airs, which produce 

ruft, is anabfurdity below the dignity of a rational miui} 

pptwithftanding n\any writers have given JQto it, I always 

looked upon thofe gentlemen, as forget;fuI of the philo-i 

fophy upon which they fet out within the firft parts of their 

works; and I fuppofe to make a bopk of bulk, they fluff 

in the errors of oW and obftinat* f«pmers, from Qoe cen-r 

tury almofl tp another, I remember ) b«d an afs of that 

kind, and for the fake of convi<aion, I indulged his pro- 

jea of fteeping and brioiug; and went fo far as to leave 

him a parcel of wheat which he might put up or mow as 

be pleafed ; aad though h^ obftinacy would not fuflfer him 

to be convinced, I wafl^ to my coft, whilft the reft of my 

grain, conduced by my direction, was good and ufefuU 

Quickfilver, we are lately told, will circulate with the juices 

of a plant in vegetation, without iryury to it, and it haa 

been fuccefsfuUy applied that way to kill the flugs and 

fnailson wall fruit; yet if the diflRculty of inferting it, or 

impregnating wheat with it, before fowing, could be got 

over, 1 cannot fufFer myfelf to embrace any perfuafion, that 

the virtue or fubtility pf the quickfilver could continue fo 

many months in the wheat, by any kind of innate quality, 

in fuch a long ftage of growth, through a very had winter. 

Therefore even thatdifcove^y, in my opinion, haa not re-. 
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moved the abfui dity hinted at. I have mentioned the ruft, 
us prcfumptively occafloned by fome corrofive quality in 
the air; and though it i« out of my prefent fubjed:, I will 
juft hint that Du PratZy in his hiftory of Louifiana, takes 
notice of fuch a deftru£tivc obftrudion to the raifing of 
wheat in that country, though he does not call it by any 
name that conveys an idea of ruft. He fpeaks of it as a 
brown red pearly drop, found at the lower joint of the 
ftalfc, which, in a ihort time, pervades the whole ftalfc 
upwards, and periflies the grain: As this is pretty (imilar 
to what we difcover here, it may not be amifs to look upon 
)t as a corrofive fubftance, communicated by the air ; and I 
do believe it will be found to be the better opinion, upon a 
more accurate inveftigationj for I have long been fetisfied, 
that the afcenfion of the juices are thereby prevented; and 
the rufty duft feems to be nothing more than thofe juices 
oozing out of thofe corroded parts, or wounded pores^ that 
turn to that colour on drying; however 1 muft declare, I 
ijevcr yet difcovercd Du Pratz^g brown red drop on any 
wheat of mine, notwithftanding it has fometimes been dt-^ 
ftfoyed vnth the ruft. This rubigo was a diforder obferved 
in wheat ot very ancient date, and the writers, from one 
to the ether, recommend preventing it by brining, &c. as 
before ) fome indeed juft hint at the truth, by calling it by 
the general term a blight; but why they fhould think of 
curing blights by an application before fowing, is a curi- 
ous myftery, it (hould feem as if fuch men fancied, that 
the poffible conftitutions of air can as eafily be prevented 
by their brine, as it can be kept out, or cxhaufted by an 
air pump. Some, indeed, impute both weevil and ruft to 
certain foils; but as wifer men than I, have feen caufe to 
complain of the abfurdities that have been adopted by 
writers that were good philofophers in other matters, I fhall 
not give myfelf any trouble to endeavour at an explofion 
of fuch an opinion, well knowing that all lands, where 
air and moth can come, may be, and are fubjed to thofe 
fvils, when they are about; and indeed every fort of wheat 
Vol. L O o that 
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that I have tried, has been attacked by them both^ but 
from barley and rye's conftantly efcaping the weevil, I 
am at prefent perfwaded their proteSion happens only 
from their beards or awns ; therefore a long bearded wheat 
would be worth propagating for a trial, as I never heard 
the bread m^de from fuch ever objedled to, nor indeed its 
increafe complained of. This I fay, believing that thofc 
gentlemen who tell us that bearded wheat has been deftroy- 
ed by the fly weevil, are fome how miftakeu, ^m the 
improbability of the fly's getting into thecapfules through 
thofe awns. They give for a reafon, that the awn in 
wheat never flicks to the grain, as it does in barley ; but 
as I never faw rye the leail aficdled by the fly, which is 
of a flmilar growth with a grain of wheat, and has no 
awn growing to it, though the huik has; I muft conclude 
it may be ftill fome miflake in the aflerter; for certainly 
thofe awns, even on the huik, if any thing long, muft 
embarrafs the fly, and prevent his mifchievous purpofe. 

Having thus, my good friend, endeavoured to comply 
with your requefl, it remains that I fliould make fome apo- 
logy for the length of it; but if we confider enquiries in?* 
to nature muft be more or lefs prolix, according to the 
helps that can be got, you poflibly will think any cmdoH 
vour to be fliorter, might have left my own conclulion left 
clear and intelligible. I know not how convincing my ar-* 
guments may be, but you have my free leave to make ufo 
of them as you pleafe; and I fliall be glad, through your 
means, to read anything that may fliew wherein I am mif* 
taken. I am, dear S i R, 

Your very refpedfuL humble fervant, 
Sabine-Hall, LANDON CARTER. 

Jufya^y 1768. 

Same SUBJECT, by the Committee ^Husbandry* 

AN enquiry into the means whereby the injury of wheat 
in America from flies, may be leflened or prevented, 
is attended with difliculties and uncertainty here; becaufe 
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the members of the committee are at a diftance from the 
immediate feats of obferratioot and cannot obtain that ac- 
curate knowledge of fads, which is requisite to infiire the 
principles they adopt from errors. However, this is not 
thought a fuficieot objedion to their doing all in their 
power towards putting fo interefting a refearch on a plan 
of inveftigation, and furnifhii^ gentlemen, of learning and 
leifure, in the places where the mifchief prevails, with 
hints that may ferve as a bafis to fuch a feries of jobferva- 
tions and experimeats, as may probably be produdive of 
the defired difcovery. 

It is faid the injury of wheat from flies began in Nortb* 
Carolina^ about forty years paft, where it has been diffi^^ 
cult la preferve it ever (ince, unlefs in fpring houies, or 
other cool pli»ces; and that the Indian corn of that couur- 
try being c^a foft and tender quality, is alfb liable to be in* 
juced by the fame infeds, but may be preierved from them, 
by keeping the cob covered with the under leaves of the 
kuik. 

That thefe mi^hievous flies have extended gradually 
from Carolina tuio Virginia, Maryland, and the Lower 
Counties on Delaware ; to the laft of which places they did 
not arrive 'till fev^^ year^ ago, and had not yet penetrated 
into Pennfylvania, or pafled the Delaware. That in the 
traniit they have been principally confined to low level 
moift landa; and when they have been found in high dry 
lands,^ they have been but few in number, and did not re-* 
main longer than one feafon. From whence we may ra-^ 
tionally icier, that the high dry lands do not afibrd thent 
equal conveaieacies for fubfiftance and propagation, that 
the low level moift lands do, where many things confpire* 
to make all grain raifed ia them, of a (oft fpungy quality^, 
and peculiarly adapted to* become the food and nefts of ten^ 
der ini^dls;. and therefore thoie are the pkices^in which 
fuch infeds will abound, and the wheat raifed in them, is 
the only kind which they can pierce and injure. The truth, 
or falfehood of this inference may readily be afcertained^. 
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by expefiments with different kinds of grain, put into a 
fly-inte<aed granary. The following pertinent experimettt^ 
is (aid to have been often tried. Put three parcds of In- 
ilian corn into a place with fly-bitten wheat; let one par- 
cel be of the firft kind on the cob, and covered with the 
hufk; a fecond of the hard flinty grains; and the third 
of the foft tender grains, both the latter Ibelled ; the firfl: 
and fecond will be injured, whilft the third is worm eaten 
in the fame manner as wheat. 

The accounts we have of thefe flies are various ; but the 
moft probable is, that they are whitilh butterflies or motfai, 
which reft in the day, and are aftive in the night. They 
appear to be df the fame kind "with thofe that do the tike 
mifchief in Europe, which a gentleman of Angumok de- 
icribeetoMr. Duhamel, in the following manner: 

" The great lofs, fays he, we have fu^ered in our com, 
and efpeciolly in our v^^beat, for feventeen or eighteen years 
paft, has put us on making ftri£t enquiry into the caufes 
of a corruption with which our grain is infected. The 
common opinion is, that when the corn is in thebloom, 
that is to fay, in the month of June, fmall white butter- 
flies lay' their eggs in the flowers. When the grain is rifpe, 
the eggs are inclofed in it, and as foon as the com is laid 
up to be kept, it is found to ferment. This fermentation 
raifes an heat, which hatches the ^gs, whence little worms 
proceed, which are transformed into chryfalides, and theie 
are afterwards metamorphofed into grey butterflies or 
moths.'* 

This procefs of the flies in Europe, conforms with the 
obfervations of many gentlemen in America, (bme of whom 
aflert, they have feen the perforations in the milky grains 
in the field, and in the dry grains of wheat, into which 
the flies had put their eggs. This is the lefs to be qud"- 
tioned,fince it is the well known manner by which plumbs, 
cherries and fruit trees are injured by other infers. 

It is faid the moft confiderable injury done to the wheat 
by flies in America, ia after it is reaped and laid up, which 
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the gendemaa m Angumais does not mention to happen 
ia Europe. For a few days afcer the chryfalidea are me* 
tamorphoficd into fiies^ thefe flies copulate^ and impregnate 
more found grains jo£ wheait with their eggs, which again ' 
produce worms, .chry ialid«, and new parent flics ; where* 
by. the number of worms is fucceflivelymultipliedy and the 
mifchief increaied during the warm weather, but ceafes iii 
cold, .asdxeturns again in thefpring. The fpring flie^ 
are fuppo&d to proceed from w<>rms, hatched at that time 
inters, pnofemrcd in tbe grain through the winter; be- 
caufe theyiarc preceded by worms, are fhort lived, and 
newer Seen ^iQ the ieafon is beoome warm ; and becaufe 
very ooid (winters -have been obfervedto leflen tbe number 
of J^aszthe «nfuiogfirmi»ery which is fi^pafed to be from 
tbe eggs beioQg frozen, anddeftroyed in the grain. The 
gardeners itt. Europe prelerve their fruit trees, and fruit, 
by carefuUy deflrojing the nefla of thofe infers which in* 
jure them, and when the eggs of iaieds are depoiited in 
any kiKxwn place, or thing, it certainly would not be im- 
pra(^icable to prevent any miichief arifing from them. — 
Therefore in thb ^enquiry it m»y be ufeful to know, how 
and where the wheat fly is preferved; if in the wheat, it 
may be difcovered by the following experiments. Expc^ 
to £bv!ere froft a quanty of wheat, that bad been fly injured 
in the fall; afterwards put this wheat, and an equal quan* 
tity of the fame |ttrcel, that had not been frofted, into dif- 
ferent Teflels, and keep them a due time in the degree of 
warmth cequiflte to hatch the eggs. If the fadls are as 
above fuppofed, living worms will be found in the latter, 
but not in the former. 

The eggs of thefe flies have fometimes hatched, when 
the fealbns have been extreme hot and moift, in tbe oirn 
ftanding in the field. But this mrely happens 'till after it 
is flacked or houfed, and a fermentation enfues. 

The common method of prefinrving wheat from harveft 
till it is threflied, efpedally in ptaces moft fubje^ to the 
.flies, is in flacks in the field. Thefe flacks afford a re* 

markable 



Digitized by 



Google 



tgi OBSERVATIONS conceenino 

«iarkable phsenomtiion ; for the. fouth fide of them, whtdv 
is more immediately expofed to the ray a of the fun, be«> 
eomefoon heated, and hatch the eggs contained inthe grains 
Qf wheat from the furface to about eighteen inches in depth, 
whilft no worms (m: flies are found deeper, or on the north 
fide. If the degree of heat which hatches the eggs in the 
ibuth fide of the flack, and the degree in the north fide, 
which preferves them without hatching, were afcertained 
by a thermometer, it would lead us to a means of preferv- 
ing the grain, either by keeping it cool, and thereby pre* 
venting the hatching of the eggs, or heating it» fo as to 
corrupt them, without injuring the corn ; for the differ-^ 
ence of warmth in which eggs may be preferved, hatched, 
or corrupted, is but fmall ; ^* 93 degrees of heat in 21 days 
gives growth to the chick in an hen's egg, from a little fpeck 
into a perfe<fl animal body; but the &me egg would be 
rendered unfit for producing a chick by a greater degree 
of heat, fcarcely enduring 100 degrees without prejudice 
and a much left degree than 93, would not fuffice for 
hatching it/' The degrees requifite to hatch the eggs of 
thefe flies, to prevent their hatching, or to corrupt themr 
might readily be known, by putting the fame kind of fly-* 
injured wheat in different open veflels, and keeping them 
in different degrees of warmth, making 93, or the warmth 
of the prolific part of the flock, the medium flandard. 

Another experiment, of great importance, in this enqui- 
ry, fhould be made at the fame time, to difcover whether 
the eggs of thefe flies can be hatched, or the worms exifl, 
without the frequent acceflion of frefh air ^ This may be 
made, by tying a bladder clofe over a vefTel, containing the 
above kind of wheat, and keeping it in the degree of 
warmth that will hatch the eggs j and if the eggsin the open 
vefTel hatch whilfl thofe in the covered one do not (which, 
philofophy teaches us, will probably be the cafe) it proves 
that fecuring the fheaves of corn from the accefs of 
frefh air, by covering them clofe in flacks or bams, with 
hay or ftraw, &c. and. keeping the threfhed grain in 
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tight caiksor granaries, will be an eflPedual prefer vativ6 of 
the wheat from the injury of flies. It likewife proves, 
what is very ufeful to be known, that fly-injured wheat 
in the holds of large veflels, or in deep bulk in granaries, 
will not receive further damage from infers, but on thofe 
furfaces which are expofed to the acceflion of frefh air. 

The following experiment on peafe, is an encourage- 
ment to attempt the prefervation of wheat, by excluding 
air from it. Take any quantity of Englifh peafe intended ^ 
for feed, divide them into two parts, put one in an open 
veflel, keep the other in a veffel well corked; that parcel 
to which the air has had admiifion, will be worm eaten in 
the fpring, whilft the other remains found, and untouch- 
ed by infeds. 

It would be a great point gained, to deflroy all thefe 
flies in granaries and mills, by poiibn vapour, if it could 
be eafily done. But Mr. Dubamel iays no other vapour, 
but that from burning fulphur, which is injurious to the 
grain, will do it. This aifertion is extraordinary, and the 
truth of it is to be doubted, (ince all other infe£ts are rea- 
dily killed by vapours of various kinds. *' If bones of 
animals, or hartfhorn, are laid on an open fire, in a room 
where thefmoke is confined, it will kill all the bugs, fleaa 
and flies in that room : But the leaft haufeous, and yet the 
moft deadly vapours, are from the fuflFocation of fire : thus 
the fpirits of charcoal, confined in a clofe room, kills the 
ftrongeft animals in a fliort time;'* and therefore it may 
rationally be expected, that a pot of thcfe coals fired, in k 
clofe granary, could not fail of deftroyrng the flies in it in 
one night : However, there is no determining this matter 
a priori becaUfe of the difference in refpiration between 
animals and infedls; the former taking in air by the nof- 
trils, and the latter by a perforation in the abdomen. 
But if t^he fumes of burning charcoal be inofFenfive to the 
flies, it is probable that filling the room with a thick, pun- 
gent, oleaginous fmoke, fuch as arifes from burning the 
ftems of tobacco, would foon deftroy them, by clogging 
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the air paflages in the fame manner as oil, which applied 
to the fides of infedls, kills them immediately. Both thelo 
experiments may be eaflly tried, and if they faiU otbera 
fuggefted. 

Wheat being now in bloom, and the flies probftWy very 
bufy in impregnating the tender grains with their eggs, 
all that can be done this feafon is, to prevent the hatching 
of thofe eggs, by threftiing out the com as foon a$ pof&« 
ble, and drying it in kilns or the hot fun, and keeping it 
afterwards in tight veflels, or deep bulk in clofe graoariea: 
If it (hould heat in the veflels, it might be readily coo)ed» 
and kept fo, by ventilating it an hour once a week, with 
a pair of common houfe bellows, according to Dr. Halc^% 
diredion. 

It (hould not be flirred in bvlk, if it can he avoided, 
that it may quickly encruft uppa the tQp, and ej^lude the 
air. 

If it is not convepiep; to threfh it out Qarly, the iheavea 
ihould be defended from the accefliop of air, as before 
propoied, till late in winter, apd af^rwards k$pt in bulk» 
or tight vcfTels, to ftWewpt )th^ preyf ption of fpring flifl$ j 
for which purpofe the wheat (hoi^ld be thr«(h0d out before 
fpring. 

If the fialks of wheat have not been preferved from the 
injury of the flies, the injured part fhould be threihed fe^ 
parately, and the wheat ufed immediately, or deftroycd, 
or the eggs in it prevented from hatching : When flies 
appear in granaries, they (hould be killed immediately, to 
prevent their doing further mifchief. 

But as all thefe things require additional labour and ex-* 
pence, it is much to be wiflbed the injury could be totally 
prevented; and which, it is reaibnable to expe^ may be 
attained folely by a proper change of feed gr^ip anoually; 
that is, to fow the low moift lands vvith hard, dry, flinty 
wheat, of high mountains lands, inftead of their own 
produd. For it is well known to naturalifts, that the qua-- 
lity of fruit, grain and vegetables, depends on the climate 
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ind foH: The apples of a Newtown pippin tree, growing 
ki New-York and Virginia, have fcarcely a refemblance in 
tafte; The vine from which Burgundy wine h made in 
Burgundy, when tranfplanted into Champaigne, produced 
Champaigne wine, and the Champaigne vine, tranfplanted 
into Burgundy, makes^ Burgundy wine. Beans and peafe 
from England, planted in America, foon dwindle much 
from the originals; and the alteration that foils and 
climates produce on wheat is fo well known, that i\\ care-- 
ful farmers in Europe change their feed-grain often; this 
is fo remarkable in America, it is obferved, that the red 
flinty wheat which grows in the ftrong mountainous lands, 
when fowed in low moid: places, undergoes a gradual 
diange fbr four years, and then becomes^ light coloured, 
thin fkinned, and of a foft t^ture; and that this wheat 
t(afwed in tbe high lands, takes the fame time to recover 
its natural colour and quality. Therefore if the injury 
of wheat fiiom flies dependic on the foft quality it contrails 
by its growth in taoifk low lands, a proper annual change 
of fecd^grain, vnll alone prove an eafy and certain remedy 
againd the prefent dbftrudtive and alarming evil a- 
mongfl us. 



Obferuations on the native SILKS WORMS of Norths 
Americay by Mr. Moses Bartram.* Read before the 
Society y March ii, 1768, 

IH AD, for a longtime, a defire to know, if (bme of 
the wild (ilk worms of North-America could, with 
proper care, be propagated to advantage; accordingly, in 
March, 1766, 1 made an excurfion along the banks of 
Schuylkill, infearch of fome pods or cocoons, in which the 
worms fpin themfelves up and lie concealed all the winter, 
in the nymph ftate, preparing for a change in the fpring, 
namely, from an aurelia to a fly. 

Vol.. L P p I was 
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- I was fo lucky as to find five cocoons that had live found 
nymphae in them. Thefe five I placed in my garret op- 
pofite to a window, that fronted the fun rifing. I did tJiis, 
that the warmth of the fun might forward their coming out; 

May ID. One of the flies came out; but the window 
happening to be left open it made its efcape. 

May 13. One of my pods produced a large brown fly^ 
beautifully fpotted, next day two more of them produced 
each a fly. 

May 1 7. One of the flies, which came out of a large 
loofe pod, began to lay eggs. On the 2 2d, the other two, 
which were males, grew very weak and feeble and unable 
to fly. Next day one of them died, and the day follow- 
ing the other died; the female fly all this time continuing; 
to lay eggs ; on the 24th at night 0ie alio died, having laiid 
near three hundred eggs. May 31, my laft pod produced 
a large female fly$ of the brown kind like the reft. But 
there being no male I could expe^ no increafe from it. 
June 3d, flie began to lay eggs and continued fome days : 
On the 8th (he died, having laid upwards of two hundred 
eggs. Thefe which my laft fly laid looked at firft large 
and full, but in a few days they began to fhrivel and be 
indented in the middle, as did all the reft. However, I 
folded them all up in feparate papers and laid them by, to 
fee if any would hatch the fpring. following. 

The male fly is lefs than the female, but his colours are 
brighter and more beautiful. 

In the fpring of the year 1767, I examined the eggs, 
and found them all dry, and not likely to produce worms ; 
from whence I concluded they had not been impregnated 
by the males. This was a difappointment to me. But' 
being ftill of opinion, that they might be propagated, I 
determined to make another trial with more caution and 
circumfpedion. Accordingly, I fet out in fearch of co- 
coons, and gathered feveral of them both from the fwamps 
and upland. Thofe from the fwamps I got chiefly oflF the 
alder; thofe from the upland, ofi^the wild crab-tree, and 
the viburnum or black haw buflies. Thefe 



Digitized by 



Google 



SILK WORMS OF NoRTtt-AMERicA* 296 

Thefe pods I placed as I had the others, before my gar- 
ret window, where the fun might fhine on them, aa ioon 
as it arofe, and a great part of the forenoon^ When I ex- 
peded the flies were near coming out, I tacked coarfe cloths 
upagainft the windows on the infide, not only to darken 
the room, butalfo for the flies to fettle on, and to prevent 
them, in attempting to make their efcape^ from beating 
their legs and wings to pieces againft the glafs, which I 
found to be the cafe laft year, and which it is probable, 
prevented their copulating.^ 

May 16- Three of my cocoons produced each a fine larga 
fly of the brown kind, the fame as thofe of laft year; 
The two following days two more flies made their appear- 
ance, and one of the eldeft began to lay eggs, which not 
being impregnated,, dried up and yielded no increafe. 

May 19U One of the males that came out on. the i€thy^ 
copulated with the female that was produced on the iSth.^ 
They continued together about twenty-four hours; a com- 
mon cafe with, moft of the inkCt tribes which lay a great 
number* of eggs at once.^ And fomething. flmilar may be 
obferved in fome other animals^ 

Maj^ 22. This female fty began to lay eggs which look- 
ed plump and fine. Though I had now feveral flies, yet^ 
this was the only one from/v^ich I had increaie. 

June 2:* The laft. of my flies died^all expiring regularly 
as they came out,. The period of their exiftence is ihortr^ 
leldom exceeding nine or ten days^ though fome of the" 
females lived to the age of fourteen or fifteen, aa I found: 
by one I had laft yean 

June 3. The eggs that were impregnated began to hatclr 
and produce worms, to winch I preifented . for: food the 
leave&of our common^ mulberry } but they did tK>t feem* 
fond of them.^ Ilaid before them feveral other kinds of 
vegetables^ and obferved that they feemed heft pleafed 
with the alder^ 

June 4th, 5th, atki 6th. The eggs continued hatching 
and producing young, worms^ 

June 8^ 
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June 8. Thofc firft hatched left off feeding, fhrunk up 
fhort, and feemed motioalefs^ I inugined they were fick 
and changed their food, trying almoft erery kind of vege- 
table, in hopes of finding fomething that would agree with 
them better; but all to no purpofe. Having killed feveral 
m (hiftlng them from one kind of food to another, while 
the reft ftill continued ia the fame torpid ftate, notwith- 
fianding ^11 I could do, I thought all my hopes o£ raifmg 
them were fruftrated and concluded they would perifh. 

June 9. t was agreeably furprifed to fee the little ani- 
mals, that I had given over as dead, creeping out of their 
old ikins, and appearing much larger and more beautiful 
than before. Finding themfelves dkengaged, in a little 
time they turned about and fell to devouring their old coaty 
which feemed a delicious repaftiotbem; s^ter which they 
refted about twelve hours, and then begaa to feed on leaves 
as formerly with great eagemefs* 

Jtms 15. The eldeft worijAS again left off feeding,, 
flirunk up very fhort, and appeared fixed oa the leaves al- 
moft motionlefs. In this fituation they continued until 
the 17th, on which day, after appearing to be very vio- 
lently convulfed for near half an hour, they threw off 
another (kin, which they eat aa before, and then refting 
about twelve hours, fell to their ufual food. 

June 20. One of my worms, that had juft difengaged 
iitfclf from it's cid covering, whilft k yet remained weak, 
was deftroyed by a kind of bug armed with a^long bill, 
with which it pierced the fide of the worm, and fiicked 
out it's vitals. This bug, which I fancy, I aruft have 
brought in witli the leaves, I take to be a common enemy 
to the filk worm in it's tender ftate. It's bill is^ fo long, 
that it can ftand at fome diftancefronvthe wor^ad, and with, 
its weapon wound it, notwithftanding the bunches of 
hair or briftles, in form of a pencil, wirfi which the worm^ 
is covered, and which are it's principal defence. 

June £^. My oldeft worms left off feeding, fiirunk 
up, and on the 25th, threw off their third covering, which 
they devoured, and after refting^ the ufiial time, returned: 
to feed as before Julj. a*. 
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July 2< They left off feeding the fourth time, and on 
the 5th parted with their fourth covering, after eating 
which, and refting asufual, tiiey continued to feed on the 
leaves. 

It is renriarkable every change they undergo adds frefh 
beauty to the worms, and in every new drefs, they appear 
with more gaudy colours and lively ftreaks. 

Jiilyzi. Twoofmyoldeft worms left off feeding and be- 
gan to wander about in fearch of a proper place to fpin. There- 
upon I got llicks, in which I fixed a number of pegs for 
the greater conveniency of the w^ims; though they can 
fpin in any place, where they have or can form an angle 
for their webs. After wandering about fome time, they 
fixed at laft and began to fpin in a curious manner. 

July 23. Two left off feeding; thefe I placed on the 
racks I had made, which I fixed in glafs bottles to prevent 
the worms from getting off: For I found they were apt to 
ramble greatly before they could fix on a place to their lik- 
ing, if they were not fuffered to fpin among the leaves 
they feed on ; in which cafe they begin to fpin foon after 
they leave off feeding. But I did not like to fuffer this, 
as they feemed fond of drawing bits ot twigs and leaves 
into their nefts, which muft obftrud: the unwinding the 
filk. One of them fpun on the rack, the other got to the 
window and fpun in the angle of that. 

July 24. Five left off feeding; and having wandered 
about all night, began early next morning to fpin. In like 
manner the reft of my worms, as faft as they arrived at a 
ftate of maturity, daily applied themfelves to fpinning or 
wrapping themfelves up in cocoons. 

Auguji 10. The laft worm left off feeding, and like the 
reft wrapped itfelf up, in which ftate I expert they will 
all remain, until Af^/ next, when each of them, 1 hope, 
will produce a beautiful fly. 

It feems ftrange there (hould be an interval of no lefs 
than nineteen days between the time the firft and laft worm 
began to fpin, though, they were all hatched within three 
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or four days of one another, which ^as nearly, the fame 
fpace of time the parent fly was laying the egg. Whe-. 
ther this was owing to the weaknefs or ftrength of the vital 
principle in fome more than in others, or whether to tbe 
fliifting their food, or to their being frightened, and 
thereby prevented from feeding, I cannot tell. Farther 
experiments may poflibly explain the matter. 

The method I took to raife thefe worms, with the leaft 
trouble to myfelf, as I live in town, and confequently had 
to bring food for them out of the country, was as follows^: 
I filled feveral bottles with water; in thefe bottles I placed 
branches of fuch vegetables as the worms feed on. I 
placed the bottles fo near each other, that when any of 
their food withered, the worms might crawl to what was 
frefh. By this means I kept their food fre(h for near a 
week. . I always kept the bottles full of water, whereby 
the worms were fupplied with drink, which feems necefla- 
ry for them. Without it they will not feed kindly. 
They commonly crawled down two or three times a day, 
drank heartily, then returned to feeding. The leaves of 
the apple tree feemed as agreeable to the worms as any I 
tried ; and they anfwered beft, as they kept freih in the 
water longer than any other* 

From fundry experiments, I found the worms averfe to 
changing their food. On 'whatever they firft begin to 
feed, they kc6p to it^ 

If any fhouki incline to propagate thefe worms, I would 
propofe the following method. Let long narrow troughs 
be made, with a number of notches along the edges. In 
the bottom of the troughs, on the outfide, let pieces of 
flraight wood be fixed, (o that the branches, on which the 
worms are to feed, may lie in the notches, and their ends 
be fixed under the piece of wood at the bottom. This 
would keep them fteady, and lying thus inclined, they 
would more freely imbibe the water for the refirefliment 
of the leaves. The dung of the worms would fall clear of 
the troughs, and the water thereby be clean for their drink. 

The 
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The troughs fhould be always kept full of water, and 
placed in a fhade, fecurc from the violence of wind, which 
might fhake down the worms; but not too much confin- 
ed, becaufe a little air is agreeable to them. Through a 
hole in the bottom of the trough, the water might be let 
out every two or three days, and the troughs filled again 
wath frefli water, which by this means would continue 
fweet and clean. 

By this method, I am perfiaaded, they might be raifed 
to advantage, and perhaps, in time, become no contempt- 
ible branch of commerce. They appear to me much eafi- 
er raifed than the Italian or foreign filk worms. I did 
not loofe one by ficknefs. They hatch fo late in the fpring 
that they are not fubje£t to be hurt by the froft. Neither 
lightenings nor thunder diflurb them, as they are faid to 
do foreign worms. And as they lie fo long in their chry- 
falis ftate, the cocoons may be unwinded at leifure hours 
in the enfiaing winter. One thing more in their favour is 
that one of their cocoons will weigh more then four of the 
foreign worms; and, of confequence, it may be prefumed, 
will yield a proportionable greater quantity of filk. Thefe 
properties, not to mention their being natives, and therefore 
accuftomed to our climate, and the variety of vegetables, 
on which they feed, muft render them much more promif- 
ing than the eaftern or foreign worms, and, it is to be 
hoped, will induce fome who have leifiire to make further 
trials of them. Any time before the middle of May will 
do to coUedl them. Now is the time to colled the cocoons, 
and with a little pains a fufficient number of them may 
be found in almoft any fwamp or level piece of land, to 
make a beginning. 

I would advife them to prepare boxes, in the following 
manner : They may be of any convenient length, about 
fix inches deep, and four or five wide; without a bottom, 
and inftead of a clofe cover for the top, let there be ftrips 
of wood nailed on, fo clofe to each other as not to admit 
the worms crawling through. Let there, alfo, be feveral 
w,^,. .. ..,,.. holes 
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holes in one, or both fnles^ big enoughfor theworms td be 
put in at, as they want tofpia, and thca flopped up. The 
infide fhould be wafhed with a fblution of gum Arabic, 
or cherry tree gum. The boxes may fbnd on any flat 
place to prevent the worms getting* out; and when the 
iilk is to be unwound, by immerfing the boxes in warm* 
water the cocoon^ may be taken out without breaking the 
threads of filk. 



A MEMOIR on the DISTILLATION e/'PERSIMONS, 
^ Mr. Isaac Bartram, 

THIS Society having propofed at Onq of their meet*: 
ings in November l^ft, that, a tria\ Should be made 
for drawing a fpirit from the fermented juke of the P^(;^ 
mon^ I was appointed to makie the experiment; 

The feafon being then fo ^ advai^qed, I a|»prehended it 
was too late; but being ftill urgfd by th« S^iety to mate 
the eflay, I purchaftd abQut h^lf a.bwibcA of tbe^fruit in the 
month of December/i which was fa ipuph d^^magbd^r the 
firoft and rain, thftt \ alwojQt defpairpd 9^ fwoefe; the pro^ 
per time for ga^ering it bqing in the iPQlMhofOiftohen 

I however proceeded ii» thcfQHowipg.g5«iiQei^:. 

I caufed the perfia:^ons tq bew^l (94Aifl4 a^put tkem 
in 2» $ve gallon keg^ tp which ^ added twQ.gallcmaof w;a-* 
ter, and about two pennies wqrth qf yeft^ in.order to pro- 
mote a fermentation. This being cpmpkted, I commitf ed 
the whole to the ftill, and dr^wed therefrom near half a 
gallon of proof fpirit, of an agreeable flavpr* 

From the fuccefs of this experiment,.! think it may be < 
concluded, that the perfimon may be rendered very bene- 
ficial to thofe who have many of them, growing on their 
plantations, and that they are worthy of the public atten- 
tion, as many advantages may be reaped from the cultiva- 
tion of the trees; fome of which I fhall hint in the courfe 
of this paper. 

To 
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To thofc who would undertake to co\k€t large quantt- 
ties of this fruit for diftillation, I would recommend the 
following procefs. 

Let a number of empty hogiheadst in proportion to the 
quantity of fruit, be provided; take out one of the heads 
of each, and in the other let a hole be bored, at about four 
inches from the chimb, into which'fix a plug, which may be 
occafionally uken out from the lower end, when the cafk^ 
are fixed upon truOelst at a fmall diftance from the ground. 
In thefe caA^s, over the holes, lay a number of fmall flicks, 
covered with ftraw, about two or three inches thick, to 
prevent the pulp from choakiog them. 

Your h<^0)e9d8 being thus prepared, fill one of them 
half fi^ll with perfimons, which have been well mafhed; 
add water until it arife within one third of the top; then 
cover the cafk with the head that had been taken out, and 
let it (land about nine days; by this time the pulpy or fe- 
culent part of the fruit will be feparated by the ad offer- 
mentation; you are then to draw off the liquor, by the hole 
in the bottom of the hogfhead, and put it in a tight cafk, 
dofely bunged up, to prevent a fecond fermentation, where- 
by your liquor would become acid, and be rendered unfit 
for the flill. 

Having thus extraded the more vinous parts from the 
firft hogfhead, let as much water be added as before, which 
mufl be well ftirred, and mixed vnth the pulp, thereby to 
procure the whole ftrength of the firuit. 

A fecond hogfhead is then to be charged half full of fruit, 
well mafhed as the firfl, and inflead of pure water, fill it 
two thirds full with the fecond extradl of the firft hogfhead, 
leaving it to ferment, as before direded. This fermen- 
tation being perfeflted, draw off the liquor, and let it be 
bunged up clofe. The third hogfhead is to be treated as 
the fecond, and in like manner every fucceeding cafk.— 
After you have in this manner converted all your fruit in- 
to a fermented liquor, let it be kept at leaft one month be- 
fore it is diflilled, if it can be preferved without danger of 
Vol. L CLq it*s 



Digitized by 



Google 



303 DISTILLATION op PERSIMONS. 

it*s becoming four; for I have obferved that vinous fpirits, 
drawn from new fermented liquors, are not equal in flavor 
to thofe which have been meliorated by age. 

The perfimon tree is of a quick growth, and yields great 
quantities of fruit in a few years after it is planted. The 
wood is hard, has a fine clofe grain, and may be applied 
to many mechanical purpofes; it burns well, and itsafhes 
contain a very large proportion of falts. 

Thefe trees grow fpontaneoufly near all our tide water 
rivers, and fucceed in almoft any kind of foil. They thrive 
beft when planted in an open place. I would therefore 
recommend, that they fhould be fixed at about ten feet a- 
part, round the fields, by which means they would be no 
incumbrance, but contribute to the fupport of the fences, 
as they would ferve for live pofts. The leaves foon rot, 
and become good manure, infomuch that it is remarkable 
that grafs grows better under thefe trees, than any other. 

Every farmer who has fifty acres of land, might plant 
three hundred trees round his fields; which being difpofed 
as before direded, would be a great addition to the beauty 
of his farm. 

Let us fuppofe each full groyrn tree will produce two 
bufhels of fruit upon an average (fome I have feen bear 
thrice that quantity.) From a farm then of fifty acres fix 
hundred bufhels of fruit might be gathered; and as. from 
the foregoing experiment a bufhel is found to yield a gal- 
lon qf wholefome and very agreeable fpifit, every farmer 
having that number of trees, might make fix hundred 
gallons of liquor as good as rum*. 

The expences attending the procefs we will fuppofe to 
amount to one half of the valu6 of the liquor when diflil- 
led, which admitting to be worth but two fhilKngs per 
gallon, will leave a profit of thirty pounds per annum; a 
fum equal to the interefl of a farm that would coft five 
hundred pounds. 

Were we to extend this calculation to what every fifty 
acres of cultivated land in this province only would ptoduce^ 

we 
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we (hould find that we might foon become independent of 
the Weft-Indies, for the expenfive article of rum, and 
thereby yearly fave many thoufand pounds to this colony. 

A valuable gum exudes from this tree; for the colleding 
of which, the Society eftabliftied in London for promoting 
arts and manufactures, offered a premium of twenty pounds 
fterl. for the greateft quantity, not lefs than fifty pounds 
weight that fhould be colle£ted from the perfimon tree, 
in any of the Britifh colonies in America, and imported 
from thence into the port of London, between the firft of 
April, 1762, and the firft of April, 1763. And for the 
next greateft quantity, not lefs than twenty-five pounds 
weight, a premium of ten pounds fterling. 

I have alfo been informed, that an excellent beer is made 
of perfimons in fome of thefouthern provinces. 

Hence it will appear, that the cultivation of the per- 
fimon tree is an object worthy the attention of our farmers, 
as it promifes great profit to themfelves, and a ftill greater 
advantage to the community in general. 



A letter from DoBor Otto to DoSior Bond, gmes the 
following account of an Oil, made from the feeds of the 
common large Suii-FhowEKj njtz 

•'TPHE oil is made much in the fame manner as the 
X linfeed oil with fire, only that the huflc is taken off" 
before it is pounded and prefled; tho' I think it would be 
much better if it had been drawn cold. One bufhel of the 
. feed, in the manner this was made, yields about three 
quarts of oil : What quantity of oil one acre of land will 
produce, I cannot affert at prefent; however, there is a 
fpot of land planted, and the feed now ripening, the con- 
tents whereof we will meafure, and alfo the produce, and I 
will inform you of the refult. It is frequently ufed by our 
brethren, inftead of fweet oil, for fallad, and, with a fmall 
addition of the fweet oil, ferves very well for that purpofe." 
^'£y' i: "• ' Upon 
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Upon examining fome of the oil \<rhich was fent by Dr. 
Otto^ it was found thin, clear, and agreeable to the tafte. 
And the committee are of opinion, that this oil will fap- 
ply the place of dive oil tor the above, and many other 
purpofes, and may therefore be looked upon as a valuable 
difcovery to America. 

Dr. Bond^ at the fame time, produced a femple of orl, 
made from the cotton feeds, and fent by the fame gentle- 
> man, of which he gives this account: This is the ol. bom- 
bac. or oil of cotton feed, made in the fame manner as 
the above, one bufhel and a half of which yield nine 
pints of oil, and I have been informed it is fuccefsfully 
uied in the Weft-Indies for the cholic, 



Jn EJfay on the exprejmg of OIL, from SUN^FLOWER 
SEED, &c. By Dr. }. MORGAN. 

TH E grinding of the fun-flower feeds, and expreflSng 
of oil from the fame, is a manufadlure, which, as 
far as can be yet learned was firft begun among the Mora- 
vian brethren at Bethlehem, and reflet honor upon, tbenn 
whilil it affords the public a new fubflaacet very b^efici- 
al in a variety of purpofes, but more efpecially, as it may 
> ferve for a fallad oil, and for other ufes of diet and medi- 
cine, in the place of olive oil. 

From experiments already made at Bethlehem, it is. 
found that a bufliel of the fun-flower feed will yield, on 
expreflion, near a gallon of mild oil. The gentlemen, 
who is appointed by the community there to fuperintend 
their mills, defigns, as we are informed, to purfue a fur- 
ther courfe of experiments on this fubjed, the refult of 
which, we hope, will be communicated to this fociety. 

Our correfpondent at Lancafter ini^rms the fociety, 
that fome perfons in the neighbourhood of that place, have 
alfo exprefled a quantity of oil from the feeds of the fun- 
flower. His account is as follows* 

" The 
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** The perfon, who has raifed the greateft quantity of 
the iiin-fiowers with xxsy informs ine» that one hundred 
plants, fet about three feet diftance from each other) in 
the iame manner Indian corn is commonly planted will 
produce one bufhel of iced, without any other trouble, 
than that of putting the feed into the ground, from which 
he thinks one gallon of oil may be made. I obferved the 
land, on which he planted the fun-flowers, to be of the 
middling fort, and that he took no pains to hill them, or 
even to loofen the ground about them, which from my 
own obfervation on ibme planted in a neighbour's garden, 
I take to be of confiderable ufe. 

" As the fun-flower is a plant of great increafe, and re- 
quires much nourifliment, hilling does not feem fo good 
a method as that of fetting the feed or plant in a hole, and 
when the plant is about a yard high, to throw in the mould 
round the flalk, fo that the furface of the ground may be 
even about it« By an eflimate made it appears, that one 
acre of land will yield to the planter between forty and 
fifty bufliels of feed, which will produce as many gallons 
of oil. The procefs for making or extra&ing the oil is 
the ^me as tlnit of making linfeed oil, which I make no 
doubt the Society is acquainted with, and therefore Ihail 
not trouble you with it.** 

The fiiccefs attending the trials already made, give the 
greateft encouragement to profecute this ufeful difcovery* 
And as the feeds of the fun-flower are at this time nearly 
ripe, and in a proper ftate for extra&ing the oil from them, 
it may be of fervice to lay thcfe fads before the public. 
Such as may have an inclination to make trials on this 
fubjedt, and are not at prefent furnifhed with a fufficient 
quantity of feed for preffing out an oil, may now fuppfy 
themfelves with enough to plant for making experiments 
the enfuing year. 

For the information of thofe, who have both opportunity 
and inclination to extend the enquiry, and render this a 
valuable branch of bufinefs, but are not acquainted with 

the 
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the general principles upon which oil is obtained^ by ex- 
preffion from vegetable fubftanccs, it may be proper to ob- 
ferve, that the kernels of fruits, fuch as walnuts, hickory 
nuts, filberts, almonds, peaches, &c. and the feeds of many 
plants, as muftard, rape, poppy, flax, fun-flower^ Sec. con- 
tain a large portion of mild oil. In order to obtain the oil, 
the kernels or feeds are commonly rubbed to powder, or 
ground in mills. They are then put into a ftrong bag, 
made of canvas or woollen cloth, and committed to a prefs 
between iron plates, by which the oil is fqueezed out, and 
is received or coududled into a proper veflel to colleft it. 
The plates of the prefs are often heated, either in boiling 
water, or before the fire. Many heat the mafh itfelf in a 
large iron pot, ftirring it about with a ftick or piece of 
wood, to prevent it's burning, which, when it happens, 
greatly injures the oil, and gives it a burnt fmell and tafte, 
or difpofes it to become rancid in a fliort time. When the 
oil isdrawn without the afliftanceof heat,it is known by the 
name of cold drawn oil, and is more valuable, than when 
heat is ufed, but it is not obtained in the fame quantity. It 
is milder, and may be kept longer without fpoiling. 

In a cold feafon of the year, a certain degree of heat is 
abfolutely neceflTary. But if the oil is defigned for ali- 
ment or medicine, the plates of the prefs fliould be heated 
in boiling water only. When the oil is intended for other 
ufes, the plates may be made hotter, as heat expedites the 
feparation of the oil, and gives a greater produce, but then 
care fliould be taken not to injure the fubjedl by burning. 

Sometimes the fubjed, when ground, appears almofl: 
like a dry powder. It is then faid to be meagre, and re- 
quires to be expofed to the vapours of boiling water, which 
is done either by tying it up in a bag, or putting it into a 
lieve, and placing it over the fleam. By this impregna- 
tipn, it will yeld it's oil more readily, and in greater quan- 
tity. The oil maybe eafily freed from any water that may 
happen to be prefled out with it, as a fpontaneous fepara- 
tion between them will take place on ftanding for fome 
time. For 
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For the encouragement of thofe who may chufe to im- 
prove this fubjeft, it may be proper to obfcrve, that all the 
oils, from whatever vegetable fubftances they are drawn, 
when obtained by expreflion with due caution, agree in 
their general qualities, and are conftantly mild, even though 
they are obtained from very acrid fubftances. Thus the 
exprefled oil of muftard feed is, when frelh, as mild as 
that of olives, and the bitter almond, or peach kernel, af- 
fords an oil, by expreflion, as mild as that of fweet al- 
monds. It is upon this principle, that the fun-flower oil 
may prove equally valuable with the beft Florence oil, for 
^iet or medicine. For every exprefled oil, when pure and 
frefh, is void of acrimony, and free from any particular 
tafte or fmell. 

Befides the mild oil juft mentioned, fome fubftances con- 
tain another kind of oil, called it's eflfential oil, a part of 
which may be drawn off^ with the mild exprefled oil, fo 
called, and impart it's fmell or tafte to that oil. It is called 
eflential oil, from it's yielding the particular odour of the 
vegetable, or part of the plant, from which it was obtain* 
ed ; it is pungent to the tafte, and foluble in fpirits of wine, 
whicb the other is not. They may therefore be eafily dif- 
tinguifhed from each other. "^ * 

The oil of fweet almonds, and the oil of divesy being 
pure unftuous exprefled oils, not foluble in fpirits of wine, 
but mild to the tafte, and void of odour, very foft, emo- 
lient and lenitive, are chiefly ufed in medicine and diet. 
And the reafon why the oil of olives, in particular, is pre^ 
ferred, is becaufe it is lefs expenfive, and will keep a much 
longer time without becoming rancid. 

Perhaps, on trial, the fun-flower feeds may be found to 
contain an oil that wilt anfwer the tike good purpofes with 
the falad and medicinal oil, now^ in ufe. If fo, it will have 
this advantage over that of almonds or olives, that it is a na- 
tive of the country, maybe always had frefti, and at afmall 
expence. Whereas the others are the produce of diftant 
countries^ bear a high price, and are often adulterated on 
>'• "> ^-"^ "' '''" -^'^^^r that 
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that account ; or being kept a long time, they lofe their 
mild quality, and become rancid and acrimonious. 

The praaicablencfs of getting oil among ourfelves at a 
moderate expence, and the importance of ufing it fre(ht 
together with the jwobable ufes of fun*flower oil for var- 
niflies, for thebafis of ointments, and for mixing of paintSt 
as well as other purpofes to be anfwered by oils in generali 
claim our attention to this fubjed, and encourage further 
trials of the like kind. 

Before we quit this fubjed, it may not be amifs to men* 
tion^ that caftor oil is juftly celebrated for it's medicinal 
qualities : The plants from the feeds of which it is got» 
may be eafily cultivated in this country, and the increafe 
of it is very great in a fhort time; might it not then be 
worth the attention of our farmers to propagate this plant, 
for the fidce of it's oil ? We would juft fuggeft, that per-, 
haps it might be worth while to try whether the feeds of 
fumach, with which this country abounds, orof themul- 
len, which grows in old fields, and bears a great quantity 
of feed, would not yield by expreflion, a valuable oil for 
medicine, or other purpofes. 



Mr. John Morel's Letter^ with a keg of BENE SEED. 
Read before the Society y May 20, ,1 769* 

Savannah, 5th May, 1769. 

To Mr. Charles Thompson, Secretary of the American 
Philofophical Society^ at Philadelphia. 

S I R, 

I SEND you a fmall keg of Bene or Bene Seed, which 
you will pleafe to prefent to your Society for their in- 
fpeaion. This feed makes oil equal in quality to Florence, 
and fome fay preferable. Some fay one hundred weight 
of feed will produce ninety pounds of oil, others fay lefs, 
be that as it will, it certainly makes very fine oil, and pro- 
duces 
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duces ama^ingIy. If It is put to the trial, care (hould be 
takei> to have the prefs well cleaned, fo as leave no tin&ure 
from what may have been already prefled; in my opinion, 
this is an article of confequencc, and I believe it will grow 
in Philadelphia. The way to fow it is in holes about three 
feet afunder, dropping in each hole about ten grains ; when 
it comes up, thin it to three or four of the moft promifmg, 
the fe^ds will appear in pods about September, and fhould, 
when full* grown, and before dry, be gathered in. The 
method is as follows : As f6on as you perceive about three- 
fourths or four-fifths of the pods rife on the ftalk, and 
the lower pods begin t<3 lofe their feeds, it is then time to 
take it in; foVafler that, as much as ripens one day a top, 
fo much fHlls oilt of the pod at bottom, you take a fliarp 
hatchet bill bf fome fucb weapon, and with it cut off the 
ftock twelve to eighteen inches below any of the feed, 
holding the ftock with the left hand; and when cut, a fe- 
cond perfon receives it, keeping it upright, till he has his 
Ibadi for if you turn it downwards the ripe feed will fall 
out of the ^ds, you may inunediately carry it into a barn, 
and fet it upright on a clofe floor till you perceive all the 
pods fully dry and open.^ (You may, if you chufe, leave 
it in the field, which muft be the cafe if a large quantity 
is planted,) then threfli it, and run it through a proper 
fieve, and it is fit for ufe. 

I am quite unacquainted with the method of expreiling 
the oil, but I believe if it is defigned for table ufe, nothing 
fliould be done to the feed, as it might give it an ill tafte. 
The lighter and dryer the foil is in which it is planted, 
the better. 

I am. 

Dear S I R, 

Your moft humble Servant, 

JOHN MOREL. 

Vol- I. R r J Letter 
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A Letter from Mr. Henry Hollingsworth, to the 
American P hilofophiQal Society^ held at Pbiladelphuh 
(^c. Read before the Society^ lyth of February^ ^1^9^ 

GENTLEMEN, 

TH E laudable defign with which you feem adluated to 
promote the good of your country, and the earned 
ddfire you have expreffed in the public papers, to be in- 
formed of whatever may tend to that purpofe, induce me 
to lay before you fuch experiments as I have made and 
found efFedual to deftroy the wild garlic, with which the 
country is in many places infe&ed, and which is very per- 
nicious to the grain. If what I offer, fhall meet with your 
approbation, and be judged worthy the attention of the 
public, you are at liberty to communicate it in fuch a way 
as you (hall think moft proper. For my own part I ftiall 
think myfelf happy if my experience may, by your means, 
be made ufeful to my country. 

In 17531 I fallowed and fowed with wheat, a field of 
about 50 acres, the greateft part of which was very full of 
garlic; I fallowed in May, ftirred in Auguft, and fowed 
in September. In April 1 754, 1 perceived the wheat much 
choaked with garlic, and at harveft found in many parts 
of the field almoft every tenth head was garlic, which ren- 
dered the wheat unfit for ufe, until by immerfing it in 
tubs of water the garlic (which floats) was feparated from 
it. But though the wheat, if carefully dried, receives 
little injury from this immerfion, yet the trouble attend- 
ing it is fo great, as to difcourage farmers from raifing 
large crops. In April 1755, 1 planted the fame field with 
Indian-corn, and had a good crop. In April 1756, 1 fowed 
the fame field with oats, in Auguft I ploughed down the 
oat ftubble; and in September fowed a crop erf* wheat. In 
April 1757) I was agreeably furprized at feeing but very 
little garlic, and that fmall and dwindling; ind at harveft 
there was fcarce a head to be found, except along the fide 
of the fences. The fuccefs of this culture, which was 

merely 
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merely accidental, and done without any view of deftroy-* 
ing the garlic, induced me to try the following experiment. 

In April 1758, having fixed on a field for my next fall 
crop, which had produced Indian^corn the year before, 
and was equally full of garlic with that I mentioned be- 
fore; I lowed part of it with oats, the other part I fal- 
lowed in June, and flirred in Auguft, at which time I 
plowed in the out ftubble, as before, and fowed the whole 
in September, caufing the fame ridge to pafs through part 
of the ftubble and part of the fallowed land. In April 
1 759, there was a very perceivable difference. The ftub- 
ble part was green with wheat, but the fallowed part was 
of a bluifli colour, occafioned by the quantity of garlic, and 
at harveft was full of large heads, while in the ftubble part 
there was not one to be found. 

Since that I have continued to fow oats in the garlicky 
lands defigned for wheat, and find I have fucceeded fo 
well in deftroying the garlic, that after three years culture 
in that way, the lands may be fallowed and fown with 
wheat in the ufual manner, without any danger from that 
noxious plant. 

Several of my neighbours have purfued the fame method 
and find it anfwers. As the advantage of a crop of oats 
is more than equal to the difference between fallow and 
ftubble ground wheat (where the land is tolerably good) I 
would recommend it to all who are troubled with garlic to 
make a trial. The only difadvantage will be the impo- 
verifliing their lands, which, if they have manure, may 
be eafily remedied. At the fame time, I would obferve, 
that the ftubble which is ploughed down ferves for a 
manure, and nearly repairs the wafte occafioned by the crop 
of oats. 

If it be aflced why oats deftroy garlic, I muft confefs I 
am unable to refolve the queftion. Perhaps ploughing the 
land in the month of April, when the greateft part of the 
oil of the root or clove is in the flioot, and turning it un- 
der at that time, deftroys the roots more effedually than 

at 
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at any other feafon, and the moving the oats, which is the 
method ptrrfued by ua, deftroys the heads tfiat would 
other wife come to feed later in the year. Poffibly the lame 
tillage in the famefeafon without (owing oats, might an*- 
fwer the end propofed. But having never made the ex*- 
periment I can fay nothing certain on that head. 

I am, &c. 

H. Rollings WORTH. 

Head of Elk, Nov. 30, 1768 



ExtraSf of a letter from Afr.pETKRMiLLEft, ^Ephratah, 
to Mr. Ch ^RLES Thomson, on the. time of ftrwing 
V'Eh&Y.Joastopreferve the crop from bein^ 'worm-eaten. 

**nPHE peafe I fend you the fample of are the produce 
. ■*• of laft fummer. Their feed was very much worm- 
eaten, but as the crop produced from them Wa« no way 
infeded, it is evident that theik- fafety depended entirely 
on the time of fowing; which is about the ioth of June, 
new ftile. This hath befen confirmed to me by a farmer 
of a long experience. 

" The beft method would be to begin fowing towards 
the latter end of May, and continue for a few weeks, fow- 
ing fome each week, or at the diftance of three or four 
days, in order to difcover whether the worm does not come 
from fowing in an improper feafon. Some Albafty peafe 
might likewife be tried as feed; all which I recommend to 
the prudent confideration of your fociety. For, if you 
could make any fure difcovery for the ufe of the country, 
the public would be greatly indebted to you. 

'' Peafe were heretofore very plenty in Pennfylvania: 
I knew one farmer in Oley who raifed fixty bufhels at a 
crop, and I did not hear that they were damaged at that 
time by the worm. I muft not forget to tell you, that as 
the peafe I have fent you are of an excellent kind, and 

very 
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rerf fcai'ce here> you will be careful tx) propogate their 
fpecks. As »to 'the lentiles which are fent, the time of fow- 
ifig them is early ih the fpring^ asid tnoft commonly with 
oats/' 

N. B. It is recommended to fuch as fliall mal:e experf- 
ments of fowing pe^e late^ in order to have a crop free 
frofti the worm, that they would keep an account of the 
rimes of fowit^g, and the effed thereoff^ in regard to their 
trops. 



Jn eafy Mkthod of prejh^ing SU^y^CVS in SPIRITS*. 
By Mr. Lewis Nicoi^a. 

T>ERSONS curious in ptefervingfpecimens for natural 
"*" hiftory are often difappointed by the evaporation of 
the rpirits^ which occefions the lofs of the fubjedl intended' 
to be prefervedj or they rtiuft be very careful in often exa- 
mining their bottles, or putting fpirits JnTuch as they have 
occafion for a frefli fiipply, which, in a large colledfcion 
requires much time, trouble and expence. This induced 
M. de Reaumur to try many experiments, in order to ob- 
viate this inconvenience; which he gave to the public in. 
a lotfg differtation, inferted in the Memoirs of the Royal 
Academy of Sciences, for the year 1 746, after mention- 
ing his diiFefent trials, he recommends two methods. 

The firft is, to get bottles with glafe ftoppers of a conic 
form in the part that enters the neck of the bottle, and" 
broad and flat at the mher end. When the Ipirits and fpe- 
cimen, fupported by a piece of wire, are put in, a little 
mercury muft be thrown into the bottle, and the ftopper 
fixed in it*s place, and fecured by a piece of bladder or lea- 
ther tied round it and the neck of the bottle; the whole 
muft be reverfed and placed on the broad end of the ftop-! 
per, which occafions the mercury to fettle between the 
neck of the bottle and ftopper, and obftruds the evapora- 
tion of the fpirits by the only paflage through which the 
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fine parts could fly off. He fays, nut oil, thickened to 
the confiftence of honey, by a long expofure to the air 
which will give it weight fufficicnt to fink in a weak fpi- 
rit, may fupply the place of mercury. 

The fecond method is, for bottles that have not glafs 
ftoppers for which he recommends a layer, of about two 
lines thicknefQ on the infide of the bladder, which is to 
cover the mouth of the bottle, of nut oil prepared as before 
directed, and when the bladder is well tied on, the bottle 
may be reverfed without any hazard, but great care muft 
be had to wipe the edge of the bottle very dry, that the oil 
may adhere to it in every part. As many bottles will 
not (land on their mouths, Mr, de Reaumur direds their 
being placed in wooden cups, turned with a broad bottom 
and a hollow, fufficient to receive the neck of the bottle. ^ 

Tbefe two methods, though well calculated to anfwer 
the end propofed, have fome inconveniencies. In the firft 
the bottles muft be defignedly made for this ufe and of 
flint, that the ftoppers may be ground into them, which, 
with the coft of the mercury, is a confiderable expence, be- 
fides the difficulty pcrfons at a diftance from a glafs houfe will 
find, in procuring them. In the fecond, preparing oil, fo that 
it may thicken to confiftence of honey, is a work of years, 
the operations may be much fhortened, by putting the oil 
about two lines thicknefs in leaden veftels, as that metal 
has a confiderable effedt on the oil, which may by this 
means be fufficiently prepared in three or four months. 

After feveral experiments, I found two methods free 
from the above inconveniencies, and which I have great 
reafon to think will anfwer the purpofe fully from four or 
five years experience. 

The firft method has fome affinity with Mr. de Reau-r 
mur^s and is as follows. When the fubjed and fpirits are 
put into the Bottle, carefully wipe the infide of the neck 
and edge till quite dry, prepare fome thin putty, of the 
confiftence of (oft ointment, and put a coat of it about a 
line or two thick on the fide of the bladder or leather, 
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which is to be next to the bottle, and tie it tightly about the 
deck, place the bottle with the mouth downward in a fmall 
wooden cup, and fill it with melted tallow, or tallow mix- 
ed with wax, until all the bladder or leather cover is bu- 
ried in it, and the tallow adheres to the fides of the neck; 
this will efFedually prevent the fine parts of the fpirits 
from flying oflF. Great care muft be taken to have the 
edge of the bottle very dry, and if rubbed with a feather, 
dipped in oil, it will be better, and in filling the cup, to 
have the tallow no hotter than is barely neceflairy to make- 
it fluid. 

The fecond method is, after the fpecimen and fpirits are 
put into the bottle, dry the infide of the neck and edge 
thoroughly, and anoint them with a feather dipped in oil, 
flop the bottle with a cork well fitted and fteeped in oil, 
till it has imbibed as much as it can contain, cover the cork 
and edge of the bottle with a layer of putty prepared as 
directed above, and tie a piece of foft leather or bladder 
over the whole. 

Olivei or any other fat oil, is to be preferred to fuch as 
dry eafily; I would alfb recommend the ufc of fpirits of a 
moderate ftrength, as thofe that are very ftrong burn up 
and difcolour the fpecimens, particularly fuch as have fine 
colours. Thefe two methods have the advantage of Mr.. 
de Reaumur^Sy in the fmallnefs of the expence and eafinefs 
to procure the materials. For fpecimens that it will not 
be neceflary at times to take out of the bottles I would re- 
commend the firft method, as more obftacles are oppofed^ 
to the evaporation than in the fecond, befides the cup, the 
coft of which is very trifling, puts the bottle in lefs danger 
of being overfct and broken, than moft bottles are when- 
ftanding on^heir bottoms. 
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A Letter from Bethlehem^ dated 23^, Jidyj 1769. With 
a Receipt for making CURRANT WINE. Read 
before the Society. 

D E A R S 1 R, 

ESTEEMING it a duty incumbent on the membera 
of civil fociety, to communicate every ufeful difco- 
very they conceive the public may be benefited by, I take 
the liberty of fending you the inciofed receipt for making 
currant -ninne^ which, for a good number of yearis, has 
been fuccefsfully carried on in this place. 

From its cheapnefs (which I imagine cannot ftand the 
maker in more than fix-pence a quart); from the eafy 
culture of the (hrub, and the confideration of their never 
failing to bear; it is thought the inhabitants of this pro- 
vince may be generally induced to fall into the way of 
making it, whereby, perhaps in time to come, the great 
importation of the inferior forts, and I fear, before they 
come into the hands of the retailer, bad wines may be 
greatly leflened, if not wholly prevented, and a wholefomc 
liquor as the currant wine, if well made, and of proper 
age, really is, introduced in their (lead, which I need not 
add would be a great faving to the province. 

The currant bufli, though a fhrub that grows almoft 
fpontaneoufly, requires neverthelefs fome dreiSng; in re* 
gard to which the following directions may be 0? fervice. 

Plant them round the quarters in your garden,, that they 
may have the benefit of the dung and culture annually be- 
llowed thereon, which will conftantly make the berries 
large, and the juice rich. 

The red currant is preferable to the white, as yielding 
richer juice, and in much greater quantity. 

Take the moft luxuriant flips or (hoots of a year*s growth, 
fet them in the ground about eight inches deep, and not 
lefs than twenty-four diftant from each other; thefe never 
fail of taking root, and generally begin to bear in two 
years. For the reft, let tliem from time to time be treated as 
efpaliers, (but not againft a wall) obferving to keep the 
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roots, efpecially in the fpring of the year, free from fuck- 
ers and grafs- » 
This treatment is the more neceflary, in that thegood- 
nefs of the wine in a great degree depends on their having, 
the full benefit of the fun and air, to maturate and give the 
berries a proper balfamic quality, by exhaling a due pro- 
portion of their acid watry particles. 



The Receipt for making CURRANT WINE. 



t. 



GATHER your currants when full ripe, which will 
commonly be about the middle of July ; breaji them well 
in a tub or vat (we have a mill conftruded for the purpofe, 
confifting of a hopper, fixed upon two lignum vitae rol- 
\ers)i prefs and meafure your juice, add two thirds water, 
and to each gallon of that mixture {i. e. juice and water) 
put 31b. of Mufcovado fugar, (the cleaner and drier the 
better, very coarfe fugar, firft clarified will do equally well) 
flir it well 'till the fugar is quite difTolved, and then tun 
it up. It you can poflibly prevent it, let not your juice 
ftand over night, as it fhould not ferment before mixture, 

Obferve, that your cafks be fweet and clean, and fuch 
that never have had either beer or cyder in them, and if 
new, let them be firft well feafoned. 

Do not fill your cafks too full, otherwife they will work 
out at the bung, which is by no means good for the wine; 
rather make a proportionable quantity over and above, 
that after drawing off the wine, you may have a fuffi- 
ciency to fill up the cafks. 

Lay the bung lightly on the hole, to prevenr the flies, 
&c. from creeping in. In three weeks or a month after 
making, the bung hole may be flopped up, leaving only 
the vent hole open *till it has fully done working, which 
generally is about the latter end of Oftober. It may then 
be racked off into other clean cafks, if you pleafe, but ex- 
perience feems to favour the letting the wine ftand on 
the lees 'till fpring, as it thereby attains a ftronger body, 
and is by that means in great meafure divefted of that fweet 
Vol. I Ss lufcious 
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luicious tafte, peculiar to made wine; nay^ if it is not 
wanted for prefent confumption, it may, without any dar- 
mage, (land twa years on the lees. 

When you draw oflF the wine,, bore a hole aa inch at 
lead abov€ the tap hole, a little to the fide of it, th^ it 
may run clear oflF the lees. The lees may either be diftilled, 
which will yield a fine fpirit, or filtered through a Hippo- 
erates*8 fleeve, and returned again into the cafk. Some 
put m the fpirit, but I think it not advifable. 

Do not fuff^er yourfelves to be prevailed onr to add more 
than one third of juice, as above prefcribed, in hopes the 
wine may be richer, for that would render it infallibly hard 
and unpleafant, nor yet a greater pmportion of fiigar, as 
it would certainly deprive it of its pure vmous tafte. 

By this management you may have wine, letting it have 
a proper age, equal to Madeira, at leaft fuperior to moft 
wines commonry imported, and for much lefs money* 

In r^^ard to the quantity of wines intended to be made, 
take this example, remembering that 1 2 lb. of fbgar is equal 
to a gallon of liquid. 

For inftance, fuppofe you intend to make 30 gallons 
only, then there muft be, 
8 gallons of juice, «4 gallons of mixture, 

r6 of water, 3 multiplied by 

24 gallons of mfxture 12) 72 pounds of fi^ar, equal to 
6 gallons produced by fugar 6 gallons of liquidJ 

30 gallons. 

And fo proportionabFy for any quantity you pleafe to 
make. 

The common cyder preflcs, if thoroughly clean, will do 
well in making large quantities, the fmall hand-fcrew 
prefs, is moft convenient for fiich who make lefs. 

N. B. An extraordinary good fpn-it, for medicinal and 
other ufes, may be diftilled from currant juice, by adding 
a quart of raelafles to a gallon of juice, to give it a proper 
fermentation. 
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ExtraSls ofaLE TTE Rfrom Dr. Lorimer, of Weft- 
Florida^ to Hugh Williamson, Af. D. Readbefore 
the Society y lift Aprils ^769- 

WH £ N I read the plan for enlarging your Society, 
one part of it particularly called to my mind an 
introdu^ion to the conclufion of the modern part of the 
Univerfal Hiftory, wherein the geography of this globe ia 
confidered in a new light, with a view to difcoveries. In 
that article it is obferved, that the lines which meafure the 
greateft length of the old and of the new continents are 
nearly equal, and that they incline to the equator in the 
lame angle, but in oppofite dired):ions. It is farther re-r 
marked, that each of them divide their refpe£tive conti«t 
nents into two trads of land almoft of the fiune fuperficial 
contents, and that thefe CQntinents feem fixed by nature 
as a counterpoize to one another. Your Society take notice 
of the fimilarity between the eaft fide of the old continentf 
and the eaft fide of the |(iew, in vegeuUe produdions, && 
and vice verfa. Now let me contribute one proof of this 
propofition amongft many others. The odoriferous ikim- 
mi of japan is a native of Weft-^Florida. Our agent is a 
great naturalift, and particularly intent on procuring fpe- 
cimens of this plant. I hope in a little time to be able to 
give you and him a pretty fatisfadiory account of it. We 
have a variety of flirubs, with aromatic and odoriferous 
bark. I am really of opinion that the common plants have 
a more exquifite flavour in this climate than in other coun- 
tries. There is a kind of farlapariila, which anfwers the 
intention, but I queftion, whether it would fell well atfirit 
We have fnake-*root and many other medicinal plants, and 
I do not doubt but fome articles, may bedifcovered which 
are yet unknown in the Materia Medica. There is a beau- 
tiful kind of bean, which fome of our (ailors having eat 
of, were furprized with a vomiting and purging, juft as 
another crew were by eating poke for (allad. There is like* 
wife a plant of the pea kind, faid to be ufed by the Indiana 
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as an untverfal remedy in venereal cafes. I hope foon to 
be better acquainted with thefe things : Though I am {(xxy 
to iky that I am no great botanift, nor have we ^ny man 
of eminence in that way. Here is certainly a great field 
to employ naturalifts. Minerals, efpecially iron, we have 
in abundance. I have a very good natural magnet, found 
within fix miles of this town. There is an excellent 
chalybeat water juft by, it's elaftic fpirit has- driven the 
cork out of the bottle which contained it. The country 
18 full of navigable rivers, and runs of the fineft frefli wa- 
ter. About Mobile and at the fwampy mouths of fome 
rivers, it muft be a little unhealthy, but it is far from be- 
ing fo bad as has been imagined. In April 1765, when 
I was notified as furgeon to the forces here at the war 
ofiice, I unluckily progaoAicated the fate of our troops 
which were then to be fent out. It is now evident that it 
was mifcondudi entirely that ocafioned the lois of fo many 
foldiers and fubje^s. I am juft making out a ftateof the me- 
dicakonftit^ioaof this climate ; as an introdudion to which 
I have given a fhort general account of the fituation of 
the country and the temperature of the air; for which laft 
purpofe I have taken the height of the thermometer gene- 
rally three time& every day for one wholt year, and I have 
noted all the extraordinary variations for almofl: three 
other years. Nothing elfe could give an idea of a climate, 
where the thermometer will rife or fall fome times 20 de- 
grees in a few hours, and at other fealbns not 2 in many 
days, the extremes being at leaft from 17 to 98 degrees of 
Farenheit's fcale. Your fociety obferve, that on the eaft 
coaft of North- America and of China, the north-weft 
winds are cold and piercing, the fouih-weft warm and dry, 
the north-eaft cold and wet, the fouth-eaft wet but warm ; 
and that the cafe is different on the weft coaft of Europe 
and at California. Now on this coaft, which is neither 
the eaft nor weft fide of a continent; in winter the fouth- 
crly winds are warm and moift, the northerly cold and 
dry : In fummer we have the daily fea breeze from the 
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£(mth» und in the night or morning a refrefking gentle 
land wind from the north. The (ky in this country is re« 
markably ferene* efpecially when the winds are northerly^ 
A thought juft (Irikes me, that, according to the forego- 
ing fimilarities, our coaft ihould refembte that of Perfia 
from the river Indus to the gulph of Ormus, but as there 
is no Miffifippi on that coaft, we may compare the mouth» 
of that river with thofe of the Ganges, and the country 
about Bengal, to that of New-*Orleans. The Spanifk 
main, as we call it, fhall be Arabia, and Spirito San^o, in 
Eaft-FIorida, may reprefcnt Madrafs. However, to re- 
turn to what we know of our own iituation. The gulph 
of Mexico may be confidered as one great whirlpools 
The general courfe of the waters in the great oceans, as 
well as the current of the air within and near the torrid 
zone, being from eaft to weft; the force of the atlantic 
cofnes upon the Weft^^India Iflands, and the lengths of 
thcie iflands are in that diredion. When the waters get 
into the great Gulph, they are obftrudled every where^ 
and as it were turned round by the land, the greateft ve^ 
locity of this great body of water will be towards the E- 
quator, and it muft get out where it meets with the leaft 
refiftance, that is on the fide towards the Pole, and there 
it forms the ftrong current or paftage, called the Gulj^ of 
Florida. The natural courfe therefore of the waters on 
our coaft, &ould be from Weft to Eaft; but here there 
are frequent currents which are very irregular, depending 
moft probably on the winds, but feldom on that which 
blows on the fpot. By the general law of the tides, there 
ihould be flood for one fix hours, and ebb for the fix fol-* 
lowing nearly, but here an ebb-tide will continue for eigh^ 
teen or twenty hourS) and the flood only four or iix, ci 
vice verfa. A foutherly wind always rifes and keeps up 
the waters in our bays, and the northerly winds almoft 
empty them, yet it muft be allowed that thefe ebbs and 
floods are not equable during this continuance, for upon 
accurate obfervation there is a tendency to two ebbs and 
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as many floods every twcnty*four hours, thoiigK they are 
overpowered by the winds or currents. The entrance o{ 
our bays and rivers are defended as it were by a ihallow 
or fand bank, which forms a bar farther out towards the 
fea, than is ufual in Europe; the depth on the bars is not 
at all proportional to that within the rivers : All the rife 
on the bars is about a foot while in the bays it is almoft 
three. The mouths of our rivers are frequently divided 
into different channels by a kind of fwamp covered with 
reeds, and all this i's mofl probably occafioned by a kind 
of conflift between thefe currents, and the rifmg of our 
rivers at certain feafons of the year. There are no 
dangerous fhoals on this coafl, unlefs you fall too far to 
the eafhvard about Cape-Blaze, or St. George's Iflands* 
The latitude of the Cape being the mofl foutherly land 
in Wefl-Florida is about 29^. 40'. and from thence 
to the entrance of Sandbi Rofa bay, which is in 30^. 30' 
the land gradually declines to the North. From Sandta 
Rofa to the entrance of Mobile Bay in lat 30^. 17' it falls 
again to the fouthward ; and from Mobile Bay to the en- 
trance of the lakes ir is nearly Eafl and Weft There is 
no fuch thing as recommending any map of this coun- 
try. Bellin» and fuch as have copied from him, give fome 
j-efemblance of the coafl, but they are all erroneous, and 
that in very material articles. If Mr. Gauld*s furveys are 
not fbon publifhed, he will poffibly fend a copy of them 
for your Society, but he is jufl now fo engaged that he 
cannot fet about fuch a work. Thus far I think it necef- 
fary at prefent to inform you from his papers; that the bay 
of SpiritoSandio is fufficientfor firft rate fhips, but that is 
in Eaft-Florida. The harbour of Penfacola will only admit 
fuch as draw 2 1 feet water, though that is fufEcient for 50 
or 60 gun fhips, and there is a road fled lately difcovered 
hehiiid the chandeliers, which is much more commodious 
than that at Ship Ifland in its neighbourhood; it will admit 
vefTelsof any fize, and is fheltered from all winds except 
the North and North- Wefl, in wbichcafes they can eafily 
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puttofea, and make for Penfacola or Spirito Sando, if 
neceflary. The bay of St. Jofephis not unlike that pub- 
li(hed by Jeffereys, ithas^rS feet water good, fine anchor-^ 
age, and would be a mod advantageous fituation for a 
fifhery, fait pans, &c. The bay of Si. Andrew juft ad- 
jacent is as muclv larger as it is unlike to any thing yet 
pi^lilhed^ it extends n^om South-Eaft to North- Weft, and 
is^ a moft commodious liabour for veflels of 1 3. feet draught*- 
The bay of San£ta Rofa is ftill more extenfive; it Ties from^ 
South- Weft to North-Eaft, but can eafily anfwer for the 
Penfacola pettiaugers, which by the long channel within 
the ifland; and the river which falls into the head of the^ 
bay, and extends North Eaft almoft to the Lower Creek 
Nation, may trade with the Indians^ The lands upon this 
river at fome diftance from the bay are good, but all along; 
this coaft there is little elfe than a fandy beach and pine 
barren. But for a defcription of the rivers Miffifippi, 
PearlS) Pafcogoula, the Tombechy, and Albama, which' 
fall into the bay of Mobile, the bay and river of Perdido,. 
juft contiguous to Penfacola, the Scamby, and fo forth, I 

refer you* entirely to Mr* » who is a much better 

judge than t am of the advantages which may be made of 
their produce, &c. 

I fliall fend you a defcription of an univerfal magnetic: 
needle. It gives the variation and dip at the fame time^ 
the laflt of which I prefume with more accuracy than any 
yet extant. It anfwers in all parts of the world, without 
the addition or alteration of any poife, fuch as our heft com-- 
pafTes now Have. A collediion of American magnetical' 
obfervations is much wanted; with the courfe of the line 
of no variation in-land, and' the dip, which T imagine vrill' 
be found greater than in the fame latitudes on the European^ 
fide. The farther to the North and Weft, that the obfer-- 
vations could be made the better* This was a (ubje& 
which I had defpaired of ever feeing reduced to any kind 
of regularity, but I arm now well fatisfied that it may» L 
have great expedations from the plan of your Society,'and 
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fhall make it my bufmefs to prepare Something or other) 
by the time 1 can expedJ: to have the favour of a few lines 
from you. I moft fincerely wifli you fucceft, and am> Sir, 

Your moft obedient 

Humble Servant, 

J. L O R I M E R. 



Penfacola^ Jan. 7, 1769. 
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A Cataitgue effueb FOREIGN PLANTS as in worthy ofhtini^ enc9tiragti in car Amriean CoU* 
nits for tbepurf^es of McduiHe^ Agricuiiure, and Commgrccm 

iProm a PamphUt h JOHN ELLIS, F, X. S. Prefentedhy the HonoraUe THOMAS PENN, Efq^ 
N thi AMOiicao. PBaofc^da Societt» ihrats^ th* bonis rf SAMU£L POWELL, ^.} 

^ amid ^^imfi^ U ibs Utatduil names, hth ibt pnericai andjptcifie, or trhial names o/^ ffants^ 
are Jet thufn^ npithtbePage referred te in the eeUirated IJnMnt^%fi^ndeditimefbisJpkku ef plants, 
Otoer aiihors of the hefi amthoniy are ntentioned, where Linnents isJiUnt, 



LdttH Natmes, 
RilbU. VtttmAA p. 158 
Robia Tiooontm p. XjS 
Qttercus Sbber p. 14x3 

Qod-cus JEgilopa p. 1414 



Qoerctts Gallifera 



ticni minor 



Olea Eoropea 



2d£d.L.Sp.| £ff^/^ Nantes, 



Parkinfon, 
1586 



Carthamus Tinc^ Lin.Sp. Xi6a 

torint 
Rbamnvt cathai^ rovrnft. 5933iickthorn8 that 



RhamnusSaxatilii Lin.Sp. 167 1 berries of A vigaon 



p. II 



p. 883 



pr^du^e yfeUoW 



olives of feveral 
▼arictiei 



Oily grain 



Ohfervaiions, 



T^u&y Madder Thefirftislbppofedtbbethefiiiie that is now 

Dyers Madder* cultivated in Smyrna for a crimibn dye. 

Cork-bearing dak Grows in the fouthetn parts of France, Spain, 
and Poitqgal. 

Avetlanea or Va- The cups of the acorns, which are very large, 

lenida^^ak nftd here ia dying, j^w fai Greece and 

Natolia, particularly ii| the ifland of Zia 

in the Archipelago, ^here Toumefort 

(ays they gather in one year jooo Cwt. 

Gall -bearing oak Galls from Aleppo and Smyrtia. This oak 
is not yet known in England : The acorns 
may be brought over in wax, and fent to 
the Fl^ndas, Georgia, andSouthrCaroliaa. 

SaiHower Much ufed in dying, grows in Egypt. 



Ufed by painters and dtcrs; both tkefe plants 
prbtiuce berries fit for this' ^(ir{x>(^. 

For oil ; thefe grow in France, Spain, and 
luly.. Young plants and ripe fniit of the 
French and Spanilh forts, may be brought 
from thence. 

ropagated in the Levant for oil, which docs, 
nof ibon girdw rahciS by keeping. 



Se£unum Orien- 
tale 

' ^ This plant is a native of the warineft parts of Europe, and is better calculated for the 
cHmate of the Floridas (ban either of Hdlland dr England, where it is cultivated ; but pniie»>i 
pally in the former from whence we are chiefly fuppUed with this valuable dye. The chemifU 
(ay, and with reafon, that the warmth of the climate exalts the colour. If fo, it xtizj be well 
worth the attention of the public to encourage the pitting of fo valuable an anide of com- 
merce in a climate and foil triat feems Co hiuth betto' adapted to it, where the land is cheap, 
and where vegetation itibmuch^ckerai|dmore luxuriant; and while vr* encouragethe gmwth 
of it in our colonies, we may have the advantage of manufaduring this valua))le commodity 
at hokne, fior which at prelent we pay fums fcancdly credible, to the Dutch. 

Latin 
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tat'm Nmw, nd E<L L. 
Goflypiom herba-f p. 975 

ceam 

GofTypium hirfu 

turn 



Salfola Sodt 
SalfolaSativa ind 
Chenopodium 
mantimum 
Ceratonia Siliqua 



Piftadita Vera 

PiiUchiaTerebin' 

thus 
Piflachia Lentif- 

cus 



P-3*3 
P-3" 
P- X513 

p. USA 

P- 1455 
P- 1455 



Sf,\Engnjl> Names, I OSfervafions: 

Two forts of an-JBoth thefc kinds of annual cotton are yearly 

niial cotton I fown in Turkey, and would grow well 

I in the warm cuxnates of North America, 

as the Floridas, Georgia, Carolina, and 

Virginia. 

Thefe are fown yearly in fields near the fea in 

Spain, for making Barilla, forfoap, glais, 

&c. 



* Styrax Officinale p. 635 

CouTolvulus p. 118 
Scammonia 



Papaver Somni- 
femm 

Caflia Senna 



Croton Sebifenun 
Rheum Palmitum 



p. 716 
P-539 

p. 14*5 
p.iai 



Thefe Wnds of 
glafiwort for Ba- 
riUa 

Locuft tree, or St. 
John's Bread 



Piilachia-tree 



Chio Turpentine 

tree 
MaAick-tree 



Gum Storax tree 
Gunr Scammony 



The pods are excellent food for hard-working 
cattle, and ufed for this purpofe on the fea«> 
coaft of Spain, where Uiey are ealily pro- 
pagated from feeds or cuttings. 

They arc propagated about Aleppo, where 
the female or fruit-bearing ones are in- 
grafted on ftocks raiied from the nuts. 

This kind of turpentine is ufed in medicine. 

Gum malUck from the ifle of Scio; as this 
tree, conmionly called Lentiftus, is doubt- 
ed to be the genuine Maftick-tree, feeds of 
the true kind may be procured from the 
ifle of Scio. 

This tree grows in Italy, Syria, and India | 
but the warmer climates yield the befl gum. 

Seeds of the Plant, from whence this excel- 
lent drug is procured, were fcnt into Eng- 
land about 10 years ago, from Aleppo, by 
the late Dr. Alex. RuUel : It bears this cli- 
mate very well, and produces feed in hoc 
fummers; but requires the warmer cli- 
mates of Carolina, Georgia and the Flo- 
ridas, to make the gumrefin that flows 
from it a beneficial article of commerce. 
It is fo frequentlT adulterated in Turkey, 
that, in order to nave it genuine, it is well 
worth propagating in our colonies. 
Pop|-Thisis recommend^ tobe fown in ourfout^- 
em colonies of North-America, for the 
fake of obtaining the opium pure, f 

This grows in Upper-Egypt, and is brought 
from thence to Alexandria; it would not 
be difficult to procure the feeds of this 
ufeful drug. 

his plant grows in moifl places in China, 
and is of great ufe in that country* 

The feed of this plant was brought to Eng- 
land about five yearsago, by Dr. Mounfey, 
F. R. S. from Mofcow, and appears by cx- 
pcrimeut 

• '^!^« » * »'<^^«"« J"'c«' ^^^ by age, hardens into a foUd brittle refin, of a pungent, 
warm, balfemic taOe, and very fragrant fineU, not unUke the ftorax calamiu, heightened with 
a httle amberens. which is produced from thf Sf,rr«* o^..^*- r^i:^ ^f o i :^.^j ^ « 



True Opium 

py 



Alexandrian 
purging Senna 

Tallow tree of 

China 
True Rhubarb 




♦1, i- la* • Y» ^-^^ ""^oT 01 i-ouiuana, fpeak with rapture of its healing qualitieL and 
v^^\^^W^'vS^rT^ "^^ Indians of Florida, on account of it's infinite ^rtuesP It is 
knoTiy, to ^c Englilh by the name of the fweet gum-tree, and to the French by the name of 
Copalm. 1 his IS well worth the attention of the College of Phyficians, as we can have it ee- 
nmne, whereas the Storax from the Eafl is often adulterated. « um nave it ge- 

^f'^1 ^^r^ ""^ ^^'' ^r*^" <>f poppy is reconuncnded by a phyfician of great eminence as pro- 

Vol. I. Tt Latin 
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LsttM Noma, ^£d.L. 



Ctlamut Rotang p. 463 
PterocarpniDraco p. 166a 



Dracxna Draco 

Dolichot Soja 

LaiiratCaffia 
Lanrnt Cinamo- 

mum 
Xaur. Camphora 

Cycas Clrcinalit 
Amyris Oilcad- 



Lin.Syft.Ed. 
la p. 046 
Liii.Sp.I«23Akincl 



£»ilifi Name*. 



ThreefortsofGum 
Dragon, orDra- 
goD^ blood. 



OUer 

periment to be the ^nuine true Rhabai^ 
of the fliops, and is a moft valuable ac- 
quifition to this country, at it will grow 
well in a deep rich foil, inclining to a uindy 
or gravelly loam, bvt not in too wet a fitu* 
atioo, and may be cultivated both here and 
in North-America Mr. Inglifh hat raiied 
this plant with to much fucceft at hit coun^ 
try hbufc at Hampftead, at to be able not 
onlvto produce lome excellent goodrhu^ 
barb, but afuffident quantity of npe feed to 
naake a large plantation; andatthe£une 
time hat moft c^neronfly beftowed a great 
deal of feed to oe fent to our American co- 
loniet, where, no doubt, but it will prove 
in a few yeart a moft bendkial article of 
commerce. 
X. From a kind of cane in the Eaft^Indiet. 
1. From Java and Surinam. 3. From the 
Canary and Madeira iilandt. 



p.5»8 
p. 518 



p. X658 



of kidbcan Ufed for making Soye * or Indian Ketchup, 
called Daidfu See Kaunp. Amoenitat. 

Caffia Lignea tree Grows in Sumatra* 
Cinnamon tree In Ceylon, Guadaloupe, and in moft of our 

newly ceded iflands. 
Camphire treef In Japan, and in Sumatra, now in England in 

we green houfes about London. It will 

grow freely where oranges nd lemons do. 
Saga Palm tree In Tava, and the warmeft parts of the £afU 

mdies. 



Lin. Mant. True balm of Gi- Latehr difcovered in Arabia by Dr. Fofikall, 
165 lead tree I anddefcribedbyDr.Limutusinalatedif- 

(ertatiofa» 

Amndo 
* The method of preparing Eaft-India Soye, or India Ketchup. 

Take a certain meafnre, for ininnce a gallon, of that fort of kidnev-beans, caHed Daidfu by 
the Japonefe, and Caravancet by the Europeans; let them be boiled till they are Ibft; alfo*a 
gallon of bruifed wheat or barley, (but wheat makes the blackefb Soye) and a gallon of com* 
men ialt. Let the boiled caravances be mixed with the bruifed wheat, and be kept covered 
dofe a day and a night in a warm place, that it may ferment. Then put the mixture of the cj^ 
ravanco«and wheat, together with the gallon of (alt, into an earthen veflel, with two gallons 
and an half of common water, and cover it up very clofe. The next day ftir it about wefi with 
a battering machine or mill (^Rutahulum) for fevcral days, twice or thrice a day, in order to* 
blend it more thoroughly together. This work muft be continued for two or three months^ 
then ftrain offand prdTs out uie liquor, and keep it for ufe in wooden vefl*els; the older it is the 
clearer it will be, and of fo much more value. After it is prefled out, you may pour on the 
remaining mafs more virater, then fUr it about violently, and in fome days after you may 
preis out more Soye. 

f The camphirefrom Sumatra is greatly preferable to that of Japan; we are not certain whe* 
thcr it irfrom a difTerent fpecies of tree, but it feems well worth inquiring into, as the effeds 
of proportionable quantities in medicine are furprizingly different, perhaps it may be owing t* 
the great difference of heat in the climates. 

\ We have in the iiland of Jamaica, a fpecies of tree of this genus, called by Linsus Amyris 
Balfamifera. See Species Plantarum, p. 496. Sir Hans Sloane, in his hift. of Jam. vol. (1. 
p. 14, calls this treeLigmim Rhodium, from the odoriferous fmell of it's wood when burnt, 
which it difiiifes a ^eat way; for which reaibn he believes it ta be the tree that affoided the 
agreeable fcent which Columbus perceived on the South fhore of Cuba, upon the difcovery of 
that ifland, as is mentioned by feveral hiilorians. Dr. Pat. Browne, in hishiftory of Jamaica, 
p. 108, calls this tree white candlewood, or rofewood, and commends it much^ he toys it is 
very reflnous, bums freely, and affords a mofl agreeable fmell; and that all the parts of this 
tree are full of warm and acromatic particles. Quere, Whether it is not worth while to ex- 
tra A the balfam, as it agrees fo nctf in charader an3 genus with that moft vahiaUc drug the 
ballam of Mecca 
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ZMlm Nituui. 
Aroodo Bun^ 



Ed.L. 

p. I90 



Anacardm Orien- Ksmpffer 
talit Aouni. 

^793 



Thca 

Gardenia Florida 

Magoifera Indica 
Monw papyrifera 



Cinchona Offici- 
nalis 



Dorftenia Con- 

trayorva 
Smilax Sarfiipa- 

riUa 



Copaifcra Offici- 
nalis 
Tolmfera Balfii- 



Hymeoea Coor- 
baril 



JaUptam Offip- 
nanim 



P-734 
p. 305 

p. 190 

p. 1399 
p. »44 

p. 176 
P- M59 

p. 557 
P-549 
P-537 

Dale 183 



JVWSM/. 



TheYrueBamboclOf great ufc in China, and might be aUb in 

cane our American iflands. * 

Siam Tamiih tree The fruit of this is the Malaca bean, or mark* 
called Tonrack ing nut, and the Oriental Anacardium of 
hy d&o Japonefe . the Ihops. This is the common vamiih of 

theEaft-Indies, asdefcribed byKcempfier. 

This tree is unknown to the botanifts. 

Tea [From Japan and China. See Kaunpfier't 

Amoenitates, p. 60. f 

Umky of the Chi- Ufed in dying fcarlet in China. The pulp 
ne£B that furround the feeds, gives in warm wa- 

ter a moft excellent yellow colour, inclin- 
ing to orange. See Phil. Tranf. Vol. ji, 
p. 654, where there is an exad figure of it. 

Eaft^lndia MangolThis excellent fruit is much efteemed in the 
tree Eaft-Indies, and it is iaid there is a tree of 

it now growing in the ifland of Madeira. 
By the defcription whichDr. Solander gives 
01 this fruit, at Rio Janeiro in Braxil, it is 
not fo good as the Eaft-India fort. 

Papef Mulberry died for making paper in China and Japan, 
tree See Kaemp. Amaenic. p. 467. This has 

beea fome time in the £ngUii gardens. 

Jeiiiits Baric tree |Thissrovrs at Loxa, in the orovince of Peru ; 
ana could it be obtained fo as to be culti- 
iratedio our American iflands, would be of 
infinite advanuee to us» 

Contrayervaroot rhis grows in £^- Spain, Mexico, and 
Pern. 

Sariaparillaroot (t is brought from the Bay of Campeachy, 
asd the gulph of Honduras, where it growi 
in plenty, and might eafily be propagated 
in Florida, 
[n Brazil, and Martinico. 



Balfam Copaiva 

tree 
Baliam Toln tree 

The Locnft or 
Gum Copal tree 
for the fineft 
tranfparent var- 
niih 

True Jalap 



This tree grows near Carthagena, in South- 
America. 

This tree is known to yield the true Onm 
Copal, and thatthe difference between this 
ana Gum Anime, may be owing to foil 
and keat of climate^ it srows wild in our 
American iflands, the Mufqoito Shore, 
and in Terra Firma. 

This plant is fu)^>ofed by fome to be a kmd 
of Bindweed or Convolvulus, that erowi 
near Mexico; by others it is thou^t to 
be a fpecies of Marvel of Peru. As we 
are uncertain of the genus, it is well worth 
enquiring into, as a moft ufeful drug, in 
order to propagate it in our colonies. 

Bixa 

• The French had broueht this mofl ufeful f^t from the EafUlndies to dietr Wefl-India 
Iflands : A few rooU have been got from thence to Grenada, and will perhaps in time become 
ftuniliar in our iflands. But too much pains cannot be taken in the propagation of this plant, 
as it*s ufes are manifold and ^tenfive, both in building, and all kindsof domefUc inibumenu. 

f it is afierted by fome people, that the green tea and the bohea tea are two different fpe- 
cies, but wttho«it foundation; tkey are one and the fame fpedes. It is the nature of the foil, 
the culture, and manner of gathering and drying the leaves, that nukes the difference; for 
take a green tea tree and plant it in the bohea country, audit will prodnce bohea tea, and fo the 
contrary. This is a fsA attefted by gentlemen now in JLondon, that have rcfidcd many years 
in China, and who bate had greai experience in that article. 
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BisaOreUaiia 



Mimofa Seae^ 
Mimola Nilocica 

Ficos Sycomorus 



Fkut Carica 



Vitif Apyrena 
Fnudnts OrnoB 



Amygdalus Com- 

muois 
Capparis Spinoia 



ftd£d.L.Sp. EngUJhNMtet. I Ohpernmtitm, 

Lio. Sp. 730 Arnotto,fordying|This grows io all the warm climxtet -of Ame* 
I rica. The French cultivate it, but what 
I the Spaniards (end it much richer in co- 
lour, and more valuable. 



PuoicaGranatumf p. 676 



1506 
1506 



p. ^sn 



?• ^sn 



P-»93 
p, 1510 



p. 677 



Oum Sene^ treepi'his grows in £g7P^* ^^ ^ SenegaL 

' " ' whence the feeds may be pro- 



Gum Arabic 



Zacheus 
Turkey Figs 



rinthian grapes 
Calabrian Manna 
Aih* 

Sweet Almonds 



p. 710 Caper tree 



Lichen Roccella 



Ciftus Ladanifera 
Bubon Galbanum 
P;iftinaca Opopo< 

nax 
Amomum Carda- 

momum. 
Curcuma Longa 
AftragilosTraga- 

cantha 
Cucumis Coly- 

cinthis 
Gentiana lutea 

Similax China 
Pimpinella Anif- 

um 
GambogiaGutta 
Quercus Ceccifera 
Myrrha Offic. 



p. 1621 



737 
364 



p. 376 
p.» 



In Egypt, from y 
cured. 
True Sycamore of This is reckoned the moft durable timber we 
~ ' know. The repofitories of the Mummies 

found in Bgvpt are made of this timber. 
Figs grow in the ereateft perfe^on in Caro- 
lina, and would become a valuable trade 
if they bad the method of curing them at 
in Turkey. 
ICurrants, or Co-lThe cuttings of this vine might be procured 
from Zant. 
This is worth trying in our fouthem cotoniet, 
where the heats are violent in the iummer. 
It it common in our nuHcxy eardens. 
Thefe would erow to great perledion in our 

fouthem colonies. 
This ihnib requires a rocky foil to grow iHy 
as it is about Marfeilles and Tou£n. 
Balauftians or thefThis tree would thrive extremdv well in our 
fouthem provinces, and yield a pnifitable 
article in their blo0bms. Planu of this 
kind are to. be bought from moft of our 
nurferv men. 
*Tis poffible this valuable plant mav be found 
in our American iflands, as well as in the 
Canaries and Cape Verd iflands. 
Gum Labdanum In Spain and the Archipelago. 
Gum Galbanum In Ethiopia. 
Gum Opopoiiax In Sicily. 



3 
1073 



bloflbms of the 
double flower- 
ing pomg^rviate 

Argal, Canary- 
weed or Orchell 



Cardamums 



p. 1435 
P*3*9 



Tumerick 
Gum Tragacanth 
or Gum Dragon 
Coloquintida, orfln Africa. 

bitter apple 
Gentian 



1459 

379 



p. 7*8 

p. 1413 

Dale. 315 



Benzionum Offic. 
Ammoniacum 

Offic. 
Balfamum Peru- 



Dalc. 303 
Dale. 119 

Dale. 337 



In the Eaft-Indies. 



In the Eafl-Indies. 

In the fonth of i'l^uice and in Sicily. 



China root 
Anife feeds 

Gamboge 
Alkermcs oak 
Gum Myrrh 






Gum Benjamin 
Gum Ammoni- 
acum 
Natural Balfam of 
Peru 



To 



ri the Alps, Apennines, «nd Pyrenees. 

be had of the nurfery men. 
(n China, and in New Spain. 
In Egypt. 



In the Eaft-Indies. 

About Marfeilles and Toulon. 

In Abyifinia. The chara<fters of this plant 

and the five following, are not yet known 

to the botanifts. 
In Sumatra and Java. 
In Africa. 



In Peru. 



Olxbanum 



* There is no drug fo liable to adulteration as this : And therefore, as it is a medicine fo frc- 

Suently in ufe among perfons of tender conftitutions, efpedally young children, great care 
lonld be taken to have it genuine, 
f The (ingle flowering or fruit^bearing Pomep^nate, will afford the moft erateful addition 
to the fruits of our colomes, and a valuable medicine. The ripe fruit full of feeds is to be met 
with at our fruit-ihops in the winter feafon : From the feed^ of fuch fruit this tree may be 
cafily propagated. 
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Z^M Nsmrt, 
Olibanom Thus 

Mvfcnliim 
Kux Mofchata 

Offic 
Caiyophylu^ aro- 

lAaUcQs ' 
I^per Nicrum 
GarciniaMonj 

ftoaa 



onga* 



Uld,!., Sp. 
Dale. 348 

Dale. 301 

Lin. Sp. 735 

p. 40 
P- 635 



Lechee 
Ipecacuanha 



Ferula Afla Fct- 
tida 



Dale 1 70 
Margrave I ; 



In die Upper Egypt and interior p»ru of 

Africa. 
In Amboyna. 

fu the Molucca iflandt, 

Sumatra; 

A moft delicious fruit, grows in Java, and in 
federal parts of the Eaft-lndics. 

Lecfaee of China Phis fruit is highly commended byall perfons 

who have been in China, g 
Ipecacuanhaof the Very ufefiil in medicine, and vrorthy of our 
ihopsorBraxiIia» attention to propagate it in our WeiUln* 
root I dia iilands : At pirient it*s genus is un- 

known to the botaniiU. 



Frankincenfe 

Nutmegs with 
^ Mace* 

Cloy^ 

Pepper 

Mangoiteens 



Lin. Sp. 356 Afla Feettda, ortfhe 
Devil's dun^, 
caUed Hing in 
the Malay Ian- 



s ^fum of this plant is much ufed in 1 
diane. Kjem^. 535 and 536. 



* Specimens of the Nutmer-tree in fruit from the iiland of Tobaso have been latdy fvceiv- 
ed by the Earl of HUUboroogh, which his Lordfhip has fent, with Tpecimens of many other 
curious plants, for the information of the public* to the BritHh Mufeum. They are certainly 
of the fune genus with the true nutmeg, and poflibly may be improved by cultivation; the 
mace evidently covers them, and they have all tht charaders and the fame leaves with the wild 
nntme? tree dcfcribed by Rum|)hius, in his Herbarium Amboinenfe, publiflied by fiurman. 

I The charaders of thb fruit are not yet known to the botanifts. 

To this catalogue may be added liquorice, falTron, and aloes focotrina : Of the two firft we 
do not raiie near a fufficiency at home for our own confumption, but are obliged to import 
thoTe articles from Spain. 



The Society having thought proper to give a place to the 

foregoing Catalogue \ it may be necejfary to fubjoin fome 

Directions, (taken alfo from Mr. Ellij^s Pamphlet ^ 

for bringing over Seeds and Plants from difiant Countries 

in a fate of Vegetation. 

MANY valuable trees and plants, yet unknown to 
us, grow in diftant countries^ particularly in the 
northern provinces of China, about the latitude of 40 de- 
.grees, which would thrive well in North-America, more 
efpecially in thefe middle colonies, which lie about the 
fame latitude. But as the diftance is greats the manner 
of preferving the feeds properly, fo as to keep them in a 
ftate of vegetation, is an affair of confiderable confequence 
and fome difficulty. The following hints are therefore 
offered for that purpofe* 

In 
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In the firft place it ought to be carefully attended to, that 
the feeds fhould be perfedly ripe when they are gathered; 
and they fhould be gathered, if poilible, in dry weather ; 
afterwards they fhould be fpread thin on paper or matts, in 
a dry airy room, but not in funfhine. The time neceflfary 
for this operation will vary according to the heat of the 
climate^ or feafon of the year, from a fortnight to a month, 
or perhaps two may be neceflfary; the hotter the feafon, 
the lefs time will fuffice. This is to carry oflF their fuper- 
fluous moiflure, which if confined would immediately turn 
to mouldinefs, and end in rottennefs. 

As there are two methods that have fucceeded, and put 
us in poflTeflion of feveral young plants of the true tea-tree 
of China, I fhall mention them both, in order to aflfift the 
colledtor in bringinghomethefeedsof many valuable plants. 

The firfl is by covering them with bees-wax in the 
manner explained in PhiL Tranfaft vol, lviii. p. 75. 

It principally confifls in choofing only fuch feeds as are 
perfedly found and ripe. To prov€ this, we mufl cut 
open fome of them to judge what fituation the refl may be 
in, taking care to lay afide any that are outwardly defec- 
tive, or marked with the wounds of infers. When a pro- 
per choice of them is made, they fhould be wiped extre- 
mely clean, to prevent any dirt or moifture being inclofed; 
each feed then fhould be rolled up carefully in a coat of foft 
bees-wax half an inch thick : The deep yellow EngUfh 
bees-wax is the befl^. When you have covered the num- 
ber you intend to inclofe, pour fome of this bees-wax 
melted into a chip-box of feven inches long, four broad, 
and three deep, till it is above half full; and jufl before it 
begins to harden, while it is yet fluid, put in the feeds < 
you have rolled up in rows till the box is near full ; then 
pour over them fome more wax while it is jufl fluid, taking 
care when it is cold to flop all the cracks or chinks that 
may have proceeded from the fhrinking of the wax, with 
fome very foft wax ; then put on the cover of the box, and 
keep it in as cool and airy a place as you can. 

The 
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The method of inclofing tea-feeds fingly in wax, and 
bringing them over in that ftate, has been pradtifed for 
fome time; but few have fucceeded, owing to the thinnefs 
of the coat of wax, or putting paper firft round them, or 
inclofing them too moift. 

To this I muft add a method that promifes fuccefs for 
bringing over plants from the Weft-Indies, and the fouth- 
ern parts of North-America, particularly Weft-Florida, the 
voyage from hence being longer than from the Weft-In- 
dies, and more attention is required to keep the plants' in 
health, than from any other parts of our North-American 
fettlements : But as there is a good deal of difference in 
the climates of thefe places, it will be neceffary to obferve, 
that plants from the Weft-Indies fhould be put on board in 
the latter end of fpring, lb as to arrive here in warm 
weather, otherwife they will be deftroyed by the cold of 
this latitude; and the ever-greens, which are the moft 
curious from Weft-Florida, muft be fent in the winter 
months, while their juices are inadive, fo as to arrive here 
before the heats come on. If the plants fent from thefe 
countries were planted in pots or boxes, and kept there a 
year, they might be brought over with very little hazard; 
or even if they were firft tranfplanted from the woods into 
a garden, till they had formed roots, they might be fent 
with much more fafety. 

iti The fize of the boxes that will be moft convenient for 
flowing them on board merchant-fhips, where there is very 
little room to fpare, fhould be three feet long, fifteen in- 
ches broad, and from eighteen inches to two feet deep, ac- 
cording to the fize of the young trees; but the fmalleft 
will be moft likely to fucceed, provided they are well root- 
ed. There muft be a narrow ledge nailed all round the 
infide of the box, within fix inches of the bottom, to faf- 
ten laths or packthread to form a kind of lattice-work, by 
w^hich the plants may be the better fecured in their places. 
If the plants are packed up juft before the fhip fails, it 
will be fo much the better^ 
.^\:n: ' • ' '^:'' • " ^ ' When 
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When they are dug up, care muft be taken to prcfcrve 
as much earth as can be about their roots; and if it (hould 
fall off, it muft be fupplied with more earth, fo as to form 
a ball about the roots of each plant, which muft be fur- 
rounded with wet mofs, and carefully tied about with 
packthread, to keep the earth about the roots moift : Per- 
haps it may be neceflary to enclofe the mofs with fome pa- 
per or broad leaves (as the palmetto) that the packthread 
may bind the mofs the clofer. Loamy earth will continue 
moift the longeft. There muft be three inches deep of 
wet mofs put into the bottom of the box, and the young 
trees placed in rows upright clofe to each other, ftuffing 
wet mofs in the vacancies between them and on the fur- 
face; over this palmetto leaves, if to be had, (hould be put 
to keep in the moifture, and over them the laths are to be 
faftened crofs and crofs to the ledges or packthreads to be 
laced to and fro, to keep the whole fteady and tights The 
lid of the box fhould be either nailed down clofe, or may 
have hinges and a padlock to fecure it from being opened, 
as may be found neceflary, with proper diredions marked 
on it to keep the lid uppermoft. There muft be two 
handles fixed, one at each end, by which means there will 
be lefs danger of difturbing the plants. Near the upper 
part of the ends of the box, there muft be feveral holes 
bored to give air : Or in making the box there may be a 
narrow vacancy left between the boards of one third of an 
inch wide, near the top, to let out the foul air; and per- 
haps it may be neceflary to nail along the upper edge of 
thefe openings lift, or flips of fail-cloth, to hang over them, 
to fecure the plants from any fpray of the fea; and at the 
fame time it will not prevent the air from pafling through. 
Boxes with plants packed in this manner, muft be placed 
where there is free air, that is, out of the way of the foid 
air of the ftiip's hold. 

The following method of preferving feeds from turning 
rancid from their long confinement, and the great heat of 
the climates which they muft neceflfarily pafs through from 

China, 
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€faina5 was communicated to me fome years ago by the 
oelebf ated profeflbr Linnasus^ of Upfal, in Sweden. He 
advifes, that each fort of feed (hould be put up in feparate 
papers, with fine fand among them^ to abforb any moifture 
(dried^ toamy or foapy earth may be tried) : Thefe papers, 
he &y3, (hould be packed clofe in cylindrical glafs, or 
earthen veffels, and the mouths covered over with a blad- 
der, or leather tied fail round the rims: he then directs 
that thefe vefTels, with the feeds in them, (hould be put into 
other veffds, which (hould be fo large, that the inner veffel 
may be covered on all fides, for the fpace of two inches, 
with the following mixture of (alts. Half common culi- 
nary fsklty the other half to confift of two parts of fait- 
petre, and one* pai^t of (aUammoniac, both reduced to a 
powder, and all thoroughly mixed together, to be placed 
about the inner veffel, rather moift than dry. This he 
calls a refrigeratory ; and fays it will keep the feeds cool, 
and hinder putrefa^ion. Perhaps if (mall tight boxes, or 
cafks or bottles of feeds were tnclofed in ca(ks full of falts, 
it might be of the fame ufe, provided the (alts do not get 
at the feeds; and as (al^ammoniac may not be eafily met 
vnth, half common fait, and the other half falt-petre, or 
common fait alone, might anfwer the fame end. But it 
would be very neccffary to try both methods, to know 
whether the latter would anfwer the purpofe of the form- 
er, as it would be attended with much lefs trouble, and 
might prove a ufeful method to our feedfmen, in fending 
feeds from hence to thofe warm climates. 

The fmalleft feeds being very liable to lofe their vege- 
tative power by long voyages through warm climates, it 
may be worth while to try the following experiment up- 
on fuch kinds as we know for certain are found. Dip 
fome fquare pieces of cotton cloth in melted wax, and 
while it is foft and almoft cold, (trew the furface of each 
piece over with each fort of fmall feed^ then roll them up 
tight, and inclofe each roll in fome foft bees- wax, wrap- 
ping up each of thcqi in a piece of paper, with the name 
Vol. I. U u of 



Digitized by 



Google 



^3S DIRECTIONS for importing 

of the feed on it ; thcfe may be either furrounded as before 
with falts, or packed without the falts> in a box> as is 
moft convenient, 

There are many feeds, which we receive both from the 
Weft-Indies and the fouthern parts of our North-American 
colonies, as South-Carolina, Georgia, &c. which the gar- 
deners find very difficult to raife here, unlefs the following 
method is purfued. Divide a box, according to your 
quantity and forts of feeds, into feveral fquare partitions; 
then mix the feeds with loamy earth and cut mofs, and 
put each fort into its feparate cell, filling it up to the top : 
The earth and mofs muft be rather inclining to dry than 
wet; then nail the lid down very clofe on your box, keep- 
ing it in an airy fituation. If the voyage does not exceed 
two months, they will arrive in good order in the fpring; 
and, though many of them may begin to germinate, yet, 
if they are fown direftly, they will fucceed much better 
than thofe that are brought over in papers, as is well 
known to our moft curious gardeners. Seeds of the nut- 
meg-tree from Tobago, the cinnamons-tree, the cocoa or 
chocolate-nut, and Avocado pear, muft be brought in this 
manner. Seeds of all the forts of magnolias, ftewartias, 
chionanthus, and many others from South-Carolina, will 
fucceed better this way, than any other method we yet know. 

The feeds of many of the fmall fucculent fruits may be 
brought to England from very diftant parts, by preffing 
them together, fqueezing out dieir watery juices, and dry- 
ing them in fmall cakes gradually, that they may become 
hard; they may be then wrapt up in white writing paper, 
not fpongy, as this is apt to attrad and retain moifture; 
but I believe it will be found, that a covering of wax will 
be better than one of paper. 

The Alpine ftraw berry was firft fent to England in a let- 
ter from Turin to Henry Baker Efq ; F. R. S. by preffing 
the pulp with the feeds thin upon paper, and letting it dry 
before they were inclofed. The paper mulberry from 
China was brought hither about the year 1754^ much in 
the fame manner. Thefe 
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Thefe hmts may prompt us to try the larger fucculent 
fruits ; for inftance^ the mangoes, lecheeSf and others of 
this kind : If their flefhy part, when they are very ripe, 
was brought to the confiftence of raifins or dried figs, it 
would keep their kernels plump, and in this flate they 
might be better prefer ved in wax, than by any other 
method yet known. 



M Attempt to account f&r the CHANGE of CLIMATE^ 
nvbich has been ohferved in the Middle Colonies in Norths 
America. By Hugh Willi amson, M. D. Read he^ 
fore the Society^ Augufl 17/ib, 1770. 

IT is generally remarked by people who have refided 
long in Pennfylvania and the neighbouring colonies, 
that within the laft forty or fifty years there has been a very 
obfervable change of climate, that our winters are not fo 
intenfely cold, nor our fuimners fo difagreeably warm as 
they have been. 

That we maybe enabled to account for thefe phoenomena 

it will be neceflary to take a tranfient view of the general 

caufe of winds, and the remarkable difference of heat and 

.cold> that is obferved in different countries under the fame 

parallels. 

Though the Sun is doubtlefs the general fource of heat, 
yet we obferve that countries are not heated in proportion 
to their diftance from the Sun, nor even in proportion to 
their diftance from the equator. The inhabitants of the 
polar circles are hardly a perceivable diftance, not a twenty- 
thoufandth part farther from the Sun, than thofe between 
the tropics, yet the former are chilled with perpetual cold, 
while the otheraare fcorched with conftant heat. 

When the rays of the Sun ftrike the Earth in a perpen- ' 
dicular direftion, they will be refleaed in the fame direc- 
tion on the particles of air through which they have pafTed, 
and thus increafe their heat; a greater number of direft 
rays will alfo ftrike the earth in any given fpace, than 

when 
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when they fril oUtquely; tberefore^ the neater the dirte- 
tion of the Suix'b rays is to a ^perpendicular with the fur-- 
£ajzt of the earthy the ^;reater9 catera paribus^ will the heat 
he. Hencev countrieB ihoukl be ookler the nearer tfaey 
are to the poles. JButy 

. We obferve that the air may be heated to a very differ- 
ent degree in different countries, which are in the fame 
latitude, according as they abound in roqgh mountains, 
fertile plains, or fandy deferts; as they are furroundedby 
land or by fea, or afCOc^Fdlng to the different wMid, whiok 
prevail in thofe <:oiintries. The tem^peraitore of P^MtffyU 
vania is very different from that of Portugal; aad the tem- 
perature of England is different ftom that ^ Sa^edoy, on 
the neighbouring continent, though they be under the fas&e 
parallels. In order then that we may he enabled to form 
aneflimatcof the heat of any country, we muftnot only 
confider the latitude of the place, but alfo the face and 
fituation of jthe country, and the winds which generally 
prevail there, if any of thefe fhould alter, the climate muft 
alfo be changed* The face of a country may be altered 
by cultivation, and a tranfient view of the general caufe 
of winds will convince us, that their courfe may alfo be 
changed. 

It is generally believed that moil winds are occafioned 
by the heat of the Sun. Were the Sun to fbnd (lill over 
any particular part of the furface of the earth, the wind 
would conflantly blow to that place from all diredions. For 
the air in that part being rarified by the heat of the fun, 
would be expanded and thus become lighter, whence it 
would aicend, and the heavier air in the neighbouring 
parts would rufh in, to occupy it's place; this too being 
heated both by the fun's ravs, and by the warm furface of 
the earth, would inflantly afcend to give place to that which 
was colder. But as the fun moves, or feem^ to move, be- 
tween the tropics, from Eaft to Weft, there ihould be a 
confbnt current of air fetting towards the fun from the 
North, South, and Eailward, while the current, which 

would 
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would alfo come from the Weft, is prevented or turned 
back by the fun, who moves with great rapidity on the op- 
pofite diredion. The current coming from the North 
and South falls hi with that from the Eaftward, and is 
prefently bent in the fame diredlion. This conftitutes what 
feamen call a trade nvind; fuch is found in the Atlantic 
and in the Great South Sea. 

Were the furface of the earth homogeneous, were it all 
covered with water, or all fmooth dry land, the eafterly 
winds would always prevail quite round the globe to fome 
diftance beyond the tropics. But the waters along the 
equator are divided by two or three confiderable portions 
of land, which retain the heat in a different manner from 
the water, and refledt the fun*8 rays in very different pro- 
portions, fo that they not only flop the eafterly current of 
air, but often change it to the oppofite diredion. For a- 
long the wefterly coaft of Africa, and South-America, the 
winds commonly blow from the weft. That is to fay, they 
blow from a cold furface to that which is warmer, they 
blow from the fea in upon the land. For, 

In warm countries, or in the warm feafonof any coun- 
try, the furface of the land is warmer than the furface of 
ibe water. 

In cold feafons of temperate countries, the furface of 
the land is colder than the furface of the waters 

The furface of the earth being immovably expofed to the 
fun, receives and retains the heat, and grows warmer by 
every adventitious ray; fo that a hard fmooth furface will 
fometimes become intolerable to the touch, but the heat 
does not fmk deep, except in a confiderable progrefs o£ 
time. 

The furface of the fea is not foon heated, for the par- 
ticles which are uppermoft this hour, will prefently be 
overwhelmed by thofe which are colder, and they by others 
in fucceffion; whence it happens, that though the furface 
of the fea will not become fo warm by a fummer's heat as 
the furface of the earth in the fame climate, yet the heat 
will penetrate deeper, and be longer retained. Let 
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Let us trsinsfer tbefe trite and general reafonings to the 
fituation of our middle colonies^ with refpedl to land and 
yrater. Our coaft runs nearly from North-Eaft to the 
South-Weft, fo that if the land fhould at any time be 
eolder than the fea, and a current of cold air (hould fet 
towards the fea, it mud pafs from the North-Weft to the 
South-£aft: But fuch winds we find generally take place 
during our winter feafon. For the Atlantic to the South- 
Eaftward, is greatly heated during the fummer feafon, 
and will not foon lofe that heat when the fun goes to the 
Southward in the winter ; add to this, a v^ry notable cir- 
cumftance^ which is, that our coaft is conftantly waflied 
by a current of warm water, which being driven to. the 
Weft by the eafterly trade winds near the equator, is 
checked in the gulph of Mexico, and obliged to efcape to 
the North-Eaftward, to give place to the fucceeding cur- 
rent. But the furface of thefe colonies foon grows cold 
in the ab&nce of the Sun. Hence violent torrents of 
winds pafs towards the Atlantic during the winter feaibn ; 
the colder the air is over the continent, the more violent 
will thofe North-Wefters be. 

> , Can we difcover any change of circumftances, which might 
reduce the violence of thofe North-Wefters, or remove 
Aem entirely? It is very obvious that hard fmooth fur- 
faces reflet heat better than thofe which are rough and un^ 
equal; the furface of a looking glafs, or any poliftied me- 
tal, will refled more light and heat, than the rough fur- 
face of a board. In the fame manner we obferve, that rocks 
and fmooth beds of fand reflet more heat, than a foft 
broken fiirface of clay. A clear fmooth field alfo refle&s 
more heat, than the fame fpace would have done, when it 
was covered with bufties and trees. 
* If the furface of this continent were fo clear and fmooth, 
that it would refle<^ fo much heat as might warm the in- 
cumbent atmofphere, equal to the degree of heat produced 
by the neighbouring Atlantic, an equilibrium would be 
reftored, and we ftiould have no ftated north- weft winds : 

But 
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But we have already made confiderable approaches to this 
very period, feveral members of the Society muft have o1>a 
ferved, that our North- Weft winds, during the winter fea- 
fon are lefs frequent, lefs violent and of fhorter continu- 
ance, than formerly they were. Seamen, who are deeply 
interefted in this fubjedt inform us, that in the winter fea- 
fon they have been beating off our coaft three, four, or five 
weeks, not able to put in, by reafon of the Nortb^Weft- 
crs ; they are now feldom kept off twice that number of 
days. It is alfo agreed, that the hardnefs of our frofts^ 
the quantity and continuance of our fnows, are very une* 
qual now, to what they have been, fince the fettlement of 
this province. 

It has been objeded, that the fmali alteration which the* 
furface of a country undergoes in being cleared and culti- 
vated, is not equal to producing fuch confiderable changes 
of climate, as has been obferved to take place in many part& 
of the world. I (hall not fay, that a change of climate 
may not arife from other caufes than the one 1 have dc- 
fcribed. It is very certain that the fimple foltition of wa- 
ter in air will produce cold, which may be increafed by a» 
iolutionof nitrous fait. There are fundry other caufesy. 
from which the heat of the air may be increafed or dimi- 
niOiedy yet I cannot recoiled a fingle inftance of any re-- 
markable change of climate, which may not be fairly de- 
duced from the ibie cultivation of the country^ The change* 
which has happened in Italy, and fome countries to the 
eaftward, within the laft feventeen centuries, is thought 
to be a ftrong obje£kion to this general rule. It is faid,. 
" that Italy was better cultivated in the Auguftine agethan^ 
^^ it is now ; but the climate is much more temperate now 
" than it was at that time. This feems to contradict the 
•* opinion, that the cultivation of a country nvill render the: 



^ air more temperate^^ 



I (hall conuder this obfervation the more attentively^ 

becaufe I find it has been made by an ingenious writer, of. 

great elaffical erudition.* 

If 

• SecPhilofophical Tranfadkiont, vol 58. **• 
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It is not to be diflTembled that their winters in Italy were 
extremely cold about feventeen hundred years ago. Vir- 
gil has carefully defcribed the manner in which cattle are 
to be (heltered in the winter, left they fhould be deftroyed 
by the froft and fnow ; he alfo fpeaks of wine being fro- 
zen in the cafks, and feveral other proofs of fuch extreme 
cold, as would furprize us in this province. Though it 
is alfo clear, that the Italians are now as great ftrangers to 
cold and froft, as thofe of Georgia or South-Carolina. 
To account for this remarkable change, we muft go be-^ 
yond the narrow limits of Italy; we muft traverfe the 
face of Hungary, Poland and Germany, thofe vaft regions 
to the northward of Rome. The Germans have certainly 
made immenfe progrefs in population and agriculture, 
fihce Julius Casfar with a few legions overran that coun- 
try; for notwithftanding the elegance with which Ca^far 
defcribes hisivi^ories, he certainly had to contend with a 
ffett of barbarfeins and favages,. whofe country was rude 
and imcultivttcd as their minds. The general face of thofe 
kingdoms was covered with wild extenfive forrefts, a few 
of which remain to this day. The fmall fcattered tribes 
vvho occupied them^ had done very little towards the per- 
f6£kion of agriculture. From thefe uncultivated deferts 
piercing North-Windft ufcd to defcend in torrents on the 
fliivering Italian, though his own little commonwealth 
were finely cultivated. No perfon need be informed how 
numerous the nations are, who now inhabit Hungary, 
Poland and Germany, or how generally thofe regions 
are now cultivated, even to the very edge of the Baltic and 
German Ocean, fo that if the cold is greatly moderated in 
Germany, and the adjacent Northern ftates, which I be- 
lieve is generally allowed, we may eafily perceive bow it 
fhould be moderated to a much greater degree in Italy, 
which being in a low latitude was only annoyed by the 
cold winds from the Northern kingdoms. For the air was 
at that time fo cold over thofe uncultivated regions, that it 
could efFeftually deftroy the balance in the warmer atmof- 
phere of Italy, which at prefent is not the cafe. As 



Digitized by 



Google 



IN N O R T H - A M E R I C A, 342 

As we might have conje^ured from eftablifhed prin- 
ciples of philofophy, that clearing and fmoothing the 
face of a country, would promote the heat of the atmof- 
phere, and in many cafes would prevent or mitigate thofe 
winter blafts, which are the general origin of cold, whence 
the winters muft become more temperate, and as fadts ap« 
pear to fupport and confirm our reafoning on this fubje£t, 
we may rationally conclude, that in a feries of years, when 
the virtuous induftry of pofterity fliall have cultivated the 
interior part of this country, we {hall feldom be vifited by 
frofts or fnows, but may enjoy fuch a temperature in the 
midft of winter, as Ihall hardly deilroy the nioft tender 
plants. 

Perhaps it may be apprehended, that as clearing the 
country, will mitigate the cold of our winters, it will alfo 
increafe the heat of our fummers; but I apprehend, that 
on a careful attention to this fubjed we ihall find, that the 
fame caufe will in thofe feafons appear to produce different 
cffeds, and that inftead of more heat, we fliall prefently 
have lefs in fummer than ufual. 

It is well known, that during the greateft fummer heats 
of this or any other country, the extraordinary heat of 
the atmofphere does not rife to any confiderable height. 
In the upper regions it is perpetually cold, both becaufc 
the air in thofe parts is too far from the earth, to be 
warmed by the heat of its furface, and becaufe the air in 
thofe regions not being preffed by fuch a weight of incum- 
bent atmofphere is too rare to be fufceptible of a great de- 
cree of heat; for the heat of the air, as of every other 
body, that is warmed by the Sun, depends not only upon 
the fimple adion of the particles of light upon thofe of 
the air, but alfo upon the mutual adion of the particles of 
air upon one another, which, by their elafticity, propagate 
or continue that motion, called heat, which was originally 
excited by the Sun's rayst Therefore, the rarer the at- 
mofphere is, the lefs heat will be produced therein by the 
Sun, ^ vice vcrfa* Hence we obferve, that in the warmeft 
VoL^ !• X X countries 
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countries the tope of mountains are always covered with 
fnow* Whoever will carry a thermometer on a very warm 
day to the top of an high fteeplcy will End that the mer- 
cury immediately falls feveral degrees^ and rifes again as 
he defcends* From this it is obvious that nothing is want- 
ing in the midil of fummer to render the country agreea- 
bly cool, but a proper mixture of the cold air which is 
above, with the warm air below. This would be efFeded 
by any caufe that might increafe our fummer winds* For 
though the fimple motion of the air does not by any means 
produce cold, yet, moderate blafts will naturally introduce 
a colder atmofphere, efpecially when they pafs over hills 
or any unequal furface, by which the equilibrium of the 
atmofphere is deftroyed, the cold air always tending to- 
wards the furface. Hence a fummer's guft is^ generally 
attended by a fudden change in the temperature of the air. 
Tall timber greatly impedes the circulation of the air, for 
it retards the motion of that part which is near the furface, 
and which, from its denfity and fituation being moft heat- 
ed, becomes the general origin of fuch agitations as take 
place in the upper regions. We {hall often find it ex- " 
tremely fultry and warm in a fmall field, furrounded by 
tall woods, when no fuch inconveniency is perceived oa 
an extenfive clear plain in the neighbourhood. From thefe 
particulars we may conclude, that when this country (hall 
be diverfified, as it muft be in a feries of years, by vaft 
tradls of clear land, interfered here and there by great 
ridges of uncultivated mountains, a much greater degree 
of heat being reflefled by the plains than from the neigh- 
bouring mountains, and an eafy circulation of air produced 
on the plains ; our land winds in fummer, to fay nothing 
of thofe which come from the fea, or from the lakes, muft 
certainly be much freflier and more frequent than they 
now are, and cpnfequently our fummer heats be more 
temperate. 

A confiderable change in the temperature of our feafons 
may doubtlefe efied a change in the produce of our lands. 

Temperate 
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Temperate feafons muft be friendly to meadows and paf* 
turagC) provided we continue to get regular fupplies of 
Tain ; but of this, there is fome reafon to doubty unlefs 
our mountains) with which this country happily aboundSf 
fhould befriend us greatly. The decreafe'of our frofts 
and fnows in wintery muft for many years prove injurious 
to our wheat and winter's grain. The viciffitudes of freez- 
ing and thawing have already become fo frequent, that it 
is high time for the farmer to provide fome remedy, 
whereby he may prevent his wheat from being thrown 
out in the winter feafonT 

A confiderable change in the temperature of our feafons, 
may one day oblige the tobacco planter to migrate towards 
the Carolinas and Florida, which will be the natural re- 
treat of that plant, when the feafons admonifh the Virgi- 
nian to cultivate wheat and Indian corn. The tender vine, 
which would now be deftroyed by our winter's froft, in a 
few year^ (hall fupply the North-American with every 
fpecies of wine. Pofterity will doubtlefs tranfplant the 
feveral odoriferous, aromatic, and medicinal plants of the 
eaftern countries, which muft flourifh in one or another 
part of North-America, where they will find a climate 
and foil favourable to their growth^ as that of their native 
country. 

Every friend to humanity muft rejoice more in the 
pleating profpe^t of the advantages we may gain in point 
of health, from the cultivation or this country, than from 
all the additional luxuries we may enjoy, though both the 
Indies were broughr to our doors. The falutary eflFeds 
which have refulted from cleanfing and paving the ftreets 
of Philadelphia, are obvious to every inhabitant. For 
caufes fomewhat fimilar to thefe, the general improvement 
of the colonies have already produced very defirable ef- 
feds. While the face of this country was clad with woods, 
and every valley afforded a fwamp or ftagnant marfh, by 
a copious perfpiration through the leaves of trees or plants, 
and a general exhalation from the furface of ponds and 

marfhes. 
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marflies, the air was conftantly charged with a grofs pu- 
trefcent fluid. Hence a feries of irregular, nervous, bili- 
ous, remitting and intermitting fevers, which for many 
years have maintained a fatal reign through many parts of 
this country, but are now evidently on the decline. Pleu- 
ritic and other inflammatory fevers, with the feveral dif«* 
eafes, of cold feafons, are alfo obferved to remit their vio- 
lence, as our winters grow more temperate. 

Since the cultivation of the colonies, and the confequent 
change of climate, has fuch efFeds on the difeafes of the 
human body, and muft continue to produce fuch remarka- 
ble changes in their appearance, it is certainly the duty of 
every phyfician, to be careful to trace the hiftory of every 
difeafe, obferve the feveral changes they undergo, and 
mark, with a jealous attention, the rife of every new dif- 
eafe, which may appear on the decline <^ others, that fo 
he may be enabled to bring eflFedual and feafonable relief 
to fuch perfbns, aa may be committed to his care. 



Sect. IIL 

MISCELLANEOUS PAPERS. 

jfn account of the En^tion of VESUVIUS^ in 1767, 

communicated in a letter from an Englijh gentleman rr- 

ftding at Naples^ to John Morgan, Af. D. F. R. S. 

and Profejfor of Medicine in the College of Philadelphia. 

Naples, November 3, 1767. 

S I Ry 

WE have had a moft extraordinary eruption of Vefu- 
vius lately. As I imagine an account oi the dis- 
turbance it has given us will not be difagreeable to you, I 
{hall therefore domyfelf the pleafure of communicating to 
you what I know, and have feen myfelf, of this furprifing 
phenomenon. 

The 
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The beginning of it is exaftly defcribed in Pliny the 
younger's letter to Tacitus*. The firft alarm was taken 
from a column of black fmoke, thrown out with fuch vio- 
lence as to appear like an immenfe pine, branching out on 
all fides after a great height of trunk, when the diminution 
•of the force that threw it out, allowed the air to operate 
by fpreading it. The whole mountain was foon wrapped 
round with utter darknefs ; and it*s place was only to be 
diftinguiftied by the many ftreams of fire that were darted 
in different direftions, and made this darknefs vifiblef. 

It appeared to me very unaccountable at firft, but I af- 
terwards found, by the afliftance of my glaffes, that thefe 
different diredlions were produced by the particular motion 
impreffed upon the fire, as it iffued from the feveral mouths 
which gave vent to Vefuvius. It was very extraordinary 
to obferve fome of thefe ftreams defcending perpendicularly, 
whilft others mounted upwards in a ftraight line. The 
former appearance was owing to innumerable ignited ftones 
in their fall, after having been thrown from fomefuperior 
aperture, that acquired fuch velocity from their weight, 
;ind fuch a blending of light from their proximity, as to 
feem one impetuous torrent of fire; though on the ufual 
appearance of thefe falling ftones, they are fcattered, and 
are plainly to be diftinguiftied as feparate bodies. 

All this, as a mere objed of fight, would rather have 
been amufiog ; hut a frequency of the moft terrible cxplofions 
madje it very alarming, efpecially to me, in a houfe that 
ftiakes with the leaft motion. The noife of the largeft 

cannon: 

* As it may give the curious reader pleafnre to compare the above defcriDtioo with the more 
flriking paflages of Piiny the younger *t letter, on the fame fubjed, we have here fnbjoined 

them. ... . i. .«. A 

** Nubes, incertum procul intnentibus ei quo monte, Vefuvium fmue poilca cc^itum dk, . 
oriebatur: cujus iimilitudinem & formam non alia ma^s arbor, quam Pinus expreUcrit. Nam 
kmgiffinio velnt trunco efflata io altum, quibufdam ramit diffundebatur. Credo auia reccnti fpi- 
ritu eve^, dein fenefcente eo defUtuu, aut etiam pondere fuo vida, in latltudinem vanefce- - 
bat, Candida intcrdum, interdum fordida & maculofa, prout terrem cineremve fuftulerat 

PJinii Eyifiol, xvi. lib, vi. 

f « Interim e VeJwU modte pluribos locts latilfime flamms atque incendia relucebam, quo- 
rum fulgor & claritas tenebras nodit cxdpiebat. 

<« Jam dies alibi, illic noz omnibus nosibus nigrior deniiorque, quam tamen faces multas 
variaque lumina folvebant." Ibidem, 

•* Ab altera latere nubes atra & horrenda jgnei fpiritns tortis vibratlfque difcurlibus rupta, . 
in loDgatflammarum figuras dehifccbaty fulgwribiit Ube & fimiles, & majores erant. 

PiiHii EfiJIol, «. m, vu 
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cannon fired from the caftle, not three hundred yards from 
me, is a mere whifper to thefe explofions. My little houfe- 
hold had retreated to the rooms backward, built againft 
the hill, and I made moft of my obfervations in the door- 
way of my neweft and thickeft wall. One or two, how- 
ever, the moft fevere of thefe (hocks, that raifed my man, 
who 'till then had kept by me, from the ground, caufed 
me to hefitate, and think of making a prudent retreat ; * 
but it occurred to me on a little reflection, that the ftreets 
might have been equally dangerous from mixing with a tu- 
multuous concourfe of people, thronging after the pidlures 
of Madona, and of the faints carried in proceflion, with 
which the whole city was crowded all night: I thought it 
moft prudent, therefore, to keep out of the way. The 
fliocks afterwards abated, or I was more ufed to them, and 
a moft comfortable f lava made its fally, from a feeming 
opening in the whole fide of the mountain at once, and 
ruftied forward with an impetuofity that in two hours, 
brought it within two miles of PorticiJ, which quieted me 
for that night. The King was then at his palace there, 
which Vefuvius feemed to be reclaiming from his Majefty^s 
encroachments. The place was by no means held tenable 
againft him; and the King, the courtiers, and numbers 
of families, then in thefe environs at their Villegiatura§, 
were put to the route at midnight : Some of the court 
thought themfelves not fecure even when they reached 
Naples, and, I am told, continued their flight to Cafertafr. 

The 

• « In commune coofultant, intra tedane fublifbmt, an in aperto vagentur; nam crebrit 
-vaftique tremoribus teda nutabanc, ^ quafi emota fedibus fuis, nunc hnc, nunc iUnc abire aut 
refcrri vidcbantur." Plimi Epi/lol, ix. lib. vi. 

f The melted fiery matter thrown out by Vefinmu^ which grows hard as it cools, and ap- 
pears to be a femi-vitrified fubftance. It is here called comforubk, becaufe the mountain ge- 
nerally becomes more quiet upon iu being caft out. 

\ Porticl; a ftnall town on the bay of Naples, at about fix miles diftance from that city, built 
on the ruins of or rather diredly over, the ancient Herculaneum. His Sicilian Majcfty has a 
palace here, fumiihed with many curiofities, found in Herculaneum, and frequently keeps hit 
court at Portici. . ,, . . 

J This is an Italian word, which fignifies the being in the country, or the tmie of bcmg m 
the country to take one*s pl^ure. 

II A town twelve miles from Naples, on the contrary fide from Vefuvius, where the king 
fomctimes holds his court. 
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The next day all was quieted by a profufe lava that has 
filled up the hollow way between the Hermit's * and Ve- 
fiivlus, .of at leaft an hundred feet in breadth. 

The fecond night, however, was as turbulent at the 
mountain, but not £0 alarming at Naples as the firft, be- 
caufe the mountain burft fooner, and on the other fide of 
it, from whence a lava equally copious was delivered, and 
after fewer throes. 

The third day the agitation of the earth and air was 
very inconfiderable; but an immenfe quantity of cinders 
and aflies filled the whole atmofphere f , fo as to take our 
bright Sun, from us, and to leave us no more of him than 
we have in London, when thoufands of lefs alarming vol- 
canoes from good kitckens, render the air, in winter, of- 
ten impervious to any but his ftrongeft rays; and he ap-^ 
peared all day of the fanguineous colour in which Pliny 
defcribes himj. 

The fourth day we had for three hours or morei one 
continual thunder, without the terrible explolions however 
of the firft and fecond nights ; and I took great comfort to 
myfelf on feeing the conftant courfe of cinders and afties 
thrown up. For, I looked upon it as the eflFed, if I may ufe 
the figure, of a bellows blown by all the winds, that would 
foon deftroy or feparate the combuftible enemy: Accord- 
ingly thefe aflies werethe only inconvenience that remained.. 

But on Sunday, the feventh day, the quantity of aflies 
that filled the iair was fo great, that having rode out to 
take a nearer view of the volcano, I was obliged to gallop 
home with my eyes fliut, as I could no longer open them^ 
from the pain thefe aflies put me to ^. 

All 

* In the folitaiy place, about halfway op Mount Vefuvius, is an hermitage, where thofe 
whole curiofity leads them to examine this wonderful phsnomenon generally call, and are pro- 
vided with refreflunent by the hermit. 

f ** Jam navibus cinis inciderat : quo proprhis accederet calidior Sl deafior : Jam pumices 
etiam, nigrique &ambuiU & fradi igne lapides: Jam yadom fubitum, ruinaque montis littora 
obibantia.'. 

I ** Tandem ilia caligo tenuata quafi in fumum, nebulamve deceffit : moz dies veros, fol 
etiam efulllt, luridus tamen, (^ualis ene, cum deficit, folet. Occurfabant trepidantibus adhuc 
oculis mutata onmia altoque cmere, tanquam nive, obdu6U.*' Piitui EfnJM. zz. lib, vi. 

§ <* Paullum reluxit, quod non dies nobis, fed ventanti« ignis indicium videbatur, & 'gp^' 
quidem lon^us fubfUtit : tenehrae rufus, cinis rufus multus & ^^* * ^""^ ^ identidem aSiir- 
gentesezcutiebamus, obertialioqui, atque etiam oblifipoodere euemus." FlimiE^ipol, zz. Ub. vi. 
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All is now quiet and the lava on this fide is flopped, 
after laying wafte the largeft trad of cultivated ground 
that it has deftroyed at once within this century. The 
greatcft eruptions of it have been in the year 1707? in th« 
year I737> and this of 1767. I leave your deep natural- 
ifts to account for this periodical crifis ; and it may not 
be the firft mere accidental obfervation that has given birth 
to a profound fyftcm*. 

A defcription 

• Some of the moft remarkable eruptions of Vcfuvius have happened as follow: 

Anno Dom, 76, Mount Vcfuvius caft forth fuch mxantities of linoke and flame as to obfcurc 

thcday, and deftroyed the cities of Pompeium and Herculaneuni. . ^ .^ 

In the year 8ov on the 13d of Auguft, the elder PUny, m order to be better acquainted with 

the caufe of the extraordinary eruption of Vefuvius, ventured fo near, that this great natunJiil 

^^nno 471. Vduvlweicaed flames, in fuch abundance, that they wcrefeen even at Conftan- 
tinople: they obfcured the Sun at noon-day. and the fire ravaged and burnt aU CamMnia. 
yfiwJ 1007, Vefuvius vomited out fo great a quaquty of flames, that aU die neighbounng 

^'''in^e^y^^i^o. Vef Jvios dircw out flames, in fUch abundance, that upward^of 4000 per- 
fons loft their Uves, and a large trad of land WM deftroyed. -r^'ixrr • 

InSe year X717. Dr.Dcrkley, afterwards Bifliop of Cloync m Ireland, yifitcd Vefuvius, at 
fcaft witha. much Wdnefoandcuriofity as PUny ttcelder. The account given by the Bdhu^p^ 
of iat mountain, was communicated to the Roval Society bv Dr. Arbutlmot, and upubliflicd 
^ ^!^ Philofoohical Tranfaaions. It is thus defcribed by the Bifliqp. " The other month 
- ^sbweS^dTS^^ new formed hiU; I coujd difcern it to be filled with redJj^ 
"S i^cr, Hke that in the furnace of a glafs-houfe, whiA raged and wrought Mth« 
« ^« of the fea. caufiiig a fliort abrupt noifc, like what may be imagined to proceed from 
« rfcaofquickfilvidafliing among unevcnrocks. This fl^ifi-wouldfometmiesfpew over, and 
« Jim dowi the convex fide Sf the cSnicalhiU, and appeared at firft r^ hot; it dianged cokiur 
«« ISd hardened as it cooled, flicwing the firft rudimenu of an eruption, or. if I may fo (ay, 

"?hrKgJ^tio^r7«^ that it occaiionedUiefoUowing curious in- 

fcription; wL^is placed aW three mUesdiftantfr^^^ Naples, m the road to Vefuvius. 
icripu u, r poftcri, poftcri, veftraresagitur. 

Dicsfacemprxfcrtdici; nudius pcrendino. 

Advortitc. 
Vicies ab fatu folU, nifabulator hiftoria, arfit Vefuvius, 
Immani fcmper dadc haBfitanlium : 
Nepofthacincertosoccupet, moneo. 
Uterumgeritmonshicbitumine, alumme, ferro, 
Auro,argento, nitro, aquarumfontibus, graycm. 
Scrius, ocius ignefcit, pclagoque influentc panet. 
Sed anteparturit, contudtur, concuut folum, 
Fumigat, corrufcat, flammigerat, quatit 
Aerem, horrendum immugit, boat, tonat, 

Arcet finibus accolas. > 

Emigra dum licet. 
Jam jam inititur, crumpit, mixtum ignc 
Lacum evomit, prsecipiti ruit ille lapfu. 

Seramque fugam pracvertit. 

Si corripit, adum eft, periifti. 
Anno Salutis 1631, 
Tu, fi lapis, audi clamantcm lapidem. 
Spemclarem, fpcmelarcinulas; 

Mora nulla, fuge. j 
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A description of a SELF-MOVING or SENTINEL RE- 
GISTER, ifi'uented by William Henry of Lancajier. 

'HE machine confins of the following parts : 
I. ^, A door or common regifter, applied in the flue 
of a furnace. The door is fitted in a frame, and made to 
Hide eafily up and down. Plate VI. Fig. i. 

2. B^ a balance or beam, moving on a center; the two 
arms are of unequal lengths, the longer exceeding the 
ihorter in the proportion of two to one; the extremity of 
each arm is formed into a fegment of a circle, whofe radius 
is equal in length to each refpe£tive arm. Thefe fegments 
muft be equal to the greateft rife or fall of each end of the 
balance when in ufe. 

The length of the whole beam or balance muft be re- 
gulated by the fituation of the regifter A^ and the copper 
C hereafter mentioned. 

3. C, A copper veflel, about 13 inches diameter, and 
10 inches deep, with a double bottom and fides, whiph 
are placed about an inch and a half apart from each other. 

Vol. L Y 7 leaviiig 



In 



ENGLISH THu»: 



Poftcrity, pofterity, thit t$ your concern. 
One day enlightens the next, that next 
improves the third. 
Be attentive. 
Twenty times, finccthc creation of the Sun, 
has Vcfuvius blazed, never without a horrid 
deftrodion of thofc, that hcfitatcd to fly. 

This is a warning, that it may never . |- J\^ 
feizcyou unapprizcd. -^ — 

The womb of this mountain is pregnant with 
bitumen, alum, iron, gold, filver, nitre 
and fountains of water. 
Sooner or later it kindles, and, when the fca' I 
niftiesin, will give its birth vent. ^^ 

But, before its labours come on, it is ftiaken, 
and fhakei the earth round it ; fmokes, gleams, 
throws up bickering flames, ftiakes the air, 
roars horridly, bellows, thunders, drives the 
inhabitants from its quarters. 
Retire whilft you may; 
Now, now, its throes come on, itburdsout, 

it flings up lakes mixt with fire ; 
Down, down it ru0ies and precipitate 
Prevents your tardy flight, and ftamps your fate ! 
If it once furprizesyou, all is over. 
If you are wife, hear thisfpeaking flonc. • 
KegU^ your domeilic concerns, neglctfl your 
goo4B and chattels, there is no delaying; 
, Fly, 
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leaving a fpace between to contain air. The top or cover 
is brazed on, and the whole made air-tight. Through 
the top is inferred a brafs cock, and alfo a brafs or copper 
cylinder, open at both ends, about tv^o inches and a quar- 
ter in diameter, and two feet long, fo fixed as to rife four- 
teen inches above the top, and to reach near to the bottom 
of the veffel. 

Through the fide of the innermoft veffel, near the top, 
are feme holes made, whereby the air in the cavity be- 
tween the two bottoms and fides may communicate with 
the air in the infide of the veffel. 

4. Z), A phial two inches diameter, and feven inches 
deep, corked and fealed, with a hook fixed in the cork, 
by which the phial is fufpended. 

Thefe are the principal parts of the machine, which are 
to be applied as follows. 

From the furface let there be an horizontal flue, of a 
convenient length. In the walls of the flue, the frame, 
in which the regifter Aides, is fixed perpendicularly, fo 
that when the regifter is down, the flue is clofed, when 
the regifter is drawn up, the flue is opened, and the higher 
it is raifed, the more is the paffage of the fire enlarged. 

To the (horter end of the balance, which ia fupported 
on a proper fulcrum, at a convenient heighth, the regifter 
is fufpended by a chain and a rod; the chain is juft long 
enough to wind over the fegment of the circle, at the end 
of the beam. The regifter is made fo heavy, as to dc- 
fcend by its own weight. 

At the diftance of two, three, or more feet from the 
regifter, and on the flue of the furface, the copper veffel 
C is fixed, fo as to receive a heat from the fire pafling 
through the flue. The end of the longeft arm of the 
balance extends diredly over the cylinder fixed in the cop- 
per, and to it the phial D is fufpended, fo as to hang 
within the tube, and by fuch a length of chain and rod as 
will allow it to be about two or three inches immerfed in 
the tube, when the balance is in equilibrio. On the fame 

end 
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end of the beam on which the phial is fufpendedi a weight 
i8 hung fuflScient, with the weight of the phial, to over- 
balance the regifter, and raife it, and confequently open 
the flue. When the flue is opened to a due degree, the 
regifter is held in that fituation, until fo much water is 
poured into the copper through the cock, as will fill one 
third of the veflelj then Ihut the cock, and pour water 
into the cylinder, until it rifes high enough to float the 
phial. By pouring water into the cylinder, the air in the 
veflel is comprefled, and finding no way to efcape, as the 
veflel is air tight, it refifls the water, and prevents its oc- 
cupying the whole fpacc} and therefore the upper part of 
the veflel is apparently empty. The phial is loaded with 
fhot, fo that it will fwim about one third above the water. 
When the water rifes in the tube, the phial rifes with it, 
in which cafe the regifter A is fo ballanced, that it de* 
fcends, and clofes the flue. 

After this defcription, the principles on which the Sen- 
tinel Regifter afts, muft be obvious to every perfon ac;i| 
quainted with the elafticity of the air, and that this elaf- 
ticity is encreafed by heat For when the fire in the fur^ 
nace is encreafed, the degree of heat in the flue is alfo f n- 
creafed; this encreafea the elafticity of the air contained 
between the double bottom and fides of the copper, and 
confequently of that, which occupies the fpace above the 
water, as there is a communication by means of the holes 
already defcribed. The elafticity of the air being encreaf- 
ed it expands, and by its expanficm forces the water up 
the tube; the water being raifed, carries the phial with it, 
whereupon the regifter preponderating defcends, clofes the 
flue, and by leflening the draught of the chimney or flue, 
deadens or checks the fire in the furnace. By this means 
again the heat in the flue is diminifhed, the air in the ca- 
vity becomes cooler, and confequently lefs elaftic, where- 
upon the water defcends in the tube, and with it the phial 
to its fbtionary point. By the defcent of the phial the 
regifter is raifed, and opens the flue; by which means it 

ftands 
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ilands as a fentinel over the fire, and preferves aa equal 
degree of heat. 

That this will be the cffcGt of the machine, I can atteft, 
having ufed it for more than a year. 

It is fubmitted to the curious, whether this machine 
might not be ufefully applied, ift, to regulate the heat of 
chymical and alchymical furnaces, where long digeftions, 
and a uniform degree of heat are required; adly, in the 
making of fteel, and in burning of porcelain ware, in 
which a due regulation of the fire is of great importance; 
3dly, in green or hot houfes, and in apartments for hatch- 
ing chickens, according to the Egyptian method. With 
a little alteration it might be applied to the purpofe of 
opening doors, windows, and other paflages, for a draught 
of air, and thereby preferve a due temperature of the air 
inhofpitals, &c. 



4» Account of aMACKlN E/or pumping V^els at 
Sea^ without the Labour of M(n^ By Richard W£li.s. 

IN the courfe of the immenfe trade now purfued on 
• the ocean, veflels are continually fubjedl to leaks, 
which too often prove fatal to the cr6ws, who, wearied 
out with inceflant pumping, are obliged, at laft, to fuSmit 
to their unhappy fate, and defponding fink into their wa- 
tery graves. It is therefore much to be defired, that fome 
method could be fuggefted for preferving the lives of fo 
intrepid and ufeful a fet of men. What has occured to me 
on this fubje£t, I beg leave to lay before the Society, and 
flatteV myfelf, it will not prove altogether unworthy of 
notice. 

When a veflel fprings a leak at fea, which cannot be 
difcovered, inftead of exhaufting the crew with continual 
working at the pumps, they may form^ with very little 
trouble, a machine to difcharge the water, which will work 
itfelf, without any affifiance from the hands on board. 

Let 
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, .- Let a fpar or fpar top-maft be cut to the length of eight 
or ten feet, or more, according to the fize of the veflel; 
mortice four holes through the thickeft end, through which 
run four oars, fixing them tight, exadly in the middle; 
to the four handles of the oars nail on four blades (made 
of ftaves) the frze of the other ends, which will form a 
very good water wheel, if the oars are ftrong; then fix 
into the oppofite end, what is commonly called a crank; 
the iron handle of a grindftone would fuit extremely well ; 
if not to be had, any Itrong bar of iron may be bent into 
that form, wedging it tight, to prevent its twifting round : 
then nail up a new pair of chaps on the fore part of the 
pump, for a new handle to be fixed in, which will point 
with its outer end to the bow of the veflel; this handle 
will be fhort on the outfide^ but as long on the infid^ as 
the diameter of the bore of the pump will admit, in order 
that the fpear may be plunged the deeper, and of courfe 
make the longer Itroke; the handle muft be large enough 
to have a flit fawed up it, fufficient to admit a ftave edge 
ways, which muft be fattened with a ftrong or iron pin, 
on which it may work ; the lower end of the ftave muft 
be bored, to admit the round end of the crank; then fix 
the fhaft with the oars (or arms) over the gunwale on two 
crotches, one fpiked to the gunwale, and the other near 
the pump, cutting in the fhaft a circular notch, as well to 
make it run eafier, by lefTening the friction, as to keep 
the whole ftcady. A bolt muft be fixed in each crotch, 
clofe over the fhaft, to keep it from rifing; as foon as the 
wheel touches the water, it will turn round, and the crank, 
by means of the ftave fixed on its end, will work the 
handle of the pump. If the bore be four inches, and the 
pifton or fpear moves eighteen inches at a ftroke, it will 
difcharge 220 cubic inches of water, and admitting the 
arms of awheel to be fix feet from the center, it will turn 
round about 146 times in a mile, or 730 times in an hour, 
when the fhip fails five knots, which is equal to nine hog- 
fheads. If the furface of the water in the whole be fifteen 
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feet from the nozle of the pump, a man can raife in an 
hour, with common working, about thirty-eight hog- 
flieads, which far exceeds the work performed by the 
wheel; but this calculation is made on pumps of the com- 
mon fize, I would therefore propofe that all veffels ihould 
carry larger pumps, the advantage of which will appear 
from the following table: 

A 4 inch bore will difcharge per hour, failing at the rate 
of five knots, - - - - 9 hogflieads 

5 inch, - - - - 14 and an half. 

6 ditto, •. ^ • • aoand^-ths. 

7 ditto, - - - - 28 and ^th. 

8 ditto, - - - "37 hogfheads. 

Hence we find, that a pump of eight inches bore, W|1I 
difcharge with the wheel nearly the fame quantity that a 
man commonly raifes* If both pumps be fet to work by 
the crank, double the quantity, or 74 hogflieads will be 
difcharged; but if a cog wheel, of about three feet ten in*- 
ches, with ^i cogs, be fixed on the end of the (haft or 
axis, and the crank be pafied through a trundle or lanthorn 
wheel, of about two feet diameter, with thirteen rounds, 
to work with the axis parallel to the deck, and fixed to the 
pumps, in the manner ufed by brewers and diftillers, the 
crank will make about four turns to one revolution of the 
great wheel, and of courfe deliver 296 hogfheads per hour; 
yet as the refiflance made by the pumps will, in fome mea- 
fure, impede the motions o£ the wheel, it will not turn at 
the rate of 730 times in an hour, for which fuppofe a de- 
dudion of one third, which is certainly a great allowance, 
the quantity then difcharged per houf is about 200 hog- 
fheads, which is more than equal to the confiant work of 
five men ; thus if a veffel failing at the rate of 5 knots, de- 
livers 200 hogfheads per hour, equal to five men's work. 

6 knots is 240 - - equal to 6 ditto. 

7 knots 280 - - equal to 7 ditto. 

8 knots 320 - - equal to 8 men's work. 

I am 
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I am aware of many objeAions that will be fuggefted* 
In the firft place it will be faid, that pumps of eight inches 
bore, will be too large to be worked by the ftrength of men, 
when the wheel cannot be applied. } anfwer, no more 
force is required to difcharge a gallon of water at a ftroke 
from an eight inch, than from a four inch bore; as, the 
fhort end of the lever or handle to the eight inch bore, 
need not be above a quarter part the length of the four 
inch, which will give a purchafe to the failor at the long 
end of the lever, fufficient to raife the pifton or fpear a 
quarter the heighth of what is required in a four inch bore, 
for a pifton moving three inches in an eight inch bore, will 
deliver juft about the fame quantity of water. It will be 
further objeded, that in ftormy weather, when veffels ge- 
nerally make the moft water, the wheel could not be put 
overboard. I own there is fome force in this objedion, but 
if a remedy is beneficial in fome cafes, though not adequate 
in all, it ought not to be totally rejeded. Many leaks 
happen at fea in moderate weather, and even thofe which 
are occafioned'^by damage in a ftorm, often continue when 
the waves are abated. Sailors are frequently unhappily 
wafhed overboard, and poffibly thofe who may have fur-^ 
vived the ftorm, are too few, and too weak, to keep the 
{hip clear of water, and perform the other neceflary duties 
on board, in fuch cafes, this machine would be evidently 
ufeful. It may alfo be urged, that the wind at fuch time 
may be fo much ahead^ that the fhip cannot make way 
enough through the water to work the pumps ^ ta which 
I reply, when life is in danger, vdien grim death ftares 
the affrighted crew in the face, the port of deftination is 
not to be confidered, but the veffel muft befl:eered for that 
ihore, which beft fuits the working of the pumps,^ ami 
keeping her above water. 

I would therefore prc^>ofe, that every vefSel fhouM not 
only have pumps of eight inches bore, but be provided 
with a (haft, cranky and proper wheets^ which might ea- 
fily be ftowed away in little room^ as the paddles of the 
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water wheel may be unfhipped, and the whole procured 
at a fmall expence. 

Thefe hints, together with the model, I fubmit to the 
infpedtion of the Society, and hope fome improvement 
may be made on this plan, which will prove yfeful to man- 
kind. 

REFERENCES. PlatcYl. fg. 2. 

A. Top'tnqft or Jhaft of the nvhecl. B. Oars or arms of 
the iJuheeL C. Crank., D. Pump. E. Props on the deck^ 
tofupport thefhaft. 



An ABSTRACT offundry papers and propofals for tm^ 
proving the inland navigation of P ennfylvania andMary^ 
landj fy opening a communication betiveen the tide ivaters 
of Delavuare and Sufquehannah^ or Chefapeak^Bay\ voith 
afcheme for an eafy and floort land communication he^ 
tvjeen the waters of Sufquehannah andCbriftiana Creeks 
a branch of Delaware ; to vuhich are annexed fome efi^ 
mates of expence. ^c. 

TH £ American Philofophical Society^ held at Phila* 
delphia> have always conddered it as one gres^ end 
of their inftitution, to fet on foot, and forward the exe- 
cution of fuch publicrfpirited undertakings, as have a ten« 
dency to advance the landed and commercial intereft of 
the Britiih colonies in general, and particularly of thofe 
middle colonies, with which they are more immediately 
connedled. 

With this view it was, that they appointed different com- 
mittees to view the ground, and confider in what manner 
a water communication might be heft opened between the 
provinces of Maryland and Pennfylvania; and particu- 
larly by what means the large and increafing number of 
frontier fettlers, efpecially thofe on the Sufquehannah and 
its branches, might be enabled to bring their produce to 
market at the cheapeft rate, whether by land or water* 

To 
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T9 enable the Society to make thefe furveys, levels, &c. 
the merchants in Philadelphia generoufly fubfcribed near 
two hundred pounds. 

The firft place propofed to be viewed, was the ground 
between the tide waters of Apoquiniminck and Bohemia, 
marked AB, in the annexed map (plate VII.) and John Lu- 
kens, Efq. Surveyor-General, John Sellers, Matthew 
Clarkfon, and Jofeph Ellicot, Efquires, MeflTrs. Thomas 
Gilpin, Richard Sittiforth, William Killen, John Stapler, 
of Pennfylvania, and William Rumfey, Efq. of Maryland, 
were appointed a committee for this fervice, May 5th, 1 769, 
who having performed the fame, their report, figned by the 
three firft named gentlemen, was given in to the fociety, June 
1 qth 1 769, fetting forth, " That they had viewed the ground 
aforefaid, taken the levels, furveyed the diftance, and effayed 
a calculation of the expence, which would attend the cut- 
ting a canal in that place, which they were of opinion might 
be executed with locks for the fum of forty thoufand 
pounds^ Pennfylvania money. 

" The depth of earth from the higheft ground to the le- 
vel of navigation being .very great, they declined making 
any eftimate of what the coft would be, to make a clear 
paffage from river to river, without locks, judging it an 
undertaking beyond our prefent abilities.*' 

The whole length of the ground where this canal is pro- 
pofed, from tide to tide, is 5 miles 107 perches. They 
found the waters in the Head Branch of Bohemia about 
eighteen feet below the furface of the higheft ground, through 
which the canal muft go, and the water in the Head Branch 
of Apoquiniminck, about twenty-fix feet below the fame. 
The tide waters are fixty-fix feet below the higheft ground. 

They found that for making a lock navigation {under 
the above circumftances) 208805 cubic yards of earth muft 
be removed, that 10,260 perches of ftone wall would.be 
neceffary for fccuring the banks of the canal ; that three 
mills muft be purchafed that ftand in the way of the exe- 
cution of the plan, and that fix locks muft be ereded ; all 
Vol. I. Z z which 

• One Spanifh milled Dollar paiTes in Pennfylvania for Seven Shillings and Six-Pence; by 
which aUefiimates in the currency of that Protince may be turned into Sterling. 
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which, they judge, might be done at the expenceof fortj 
thoufand pounds, as aforefaid. 

Mr. Thomas Gilpin, one of the above committee, laid 
before the Society a plan of a canal, and the elevation of 
the ground, &c. between Chefter river, in Maryland, and 
Duck Creek, in Pennfylvania, at the place naarked CD, 
in the annexed map. " The diftance from tide to tide is 
here about twelve miles, and the length of the canal, by 
the courfes it muft take, would be fourteen miles. The 
heighth of the middle ground above the tide is thirty-three 
feet ;*' and he reports, " that the water in Chefter River 
and Duck Creek is fufficient to fupply the canal and locks 
to the height of twenty-two feet above the tides. He efti- 
mates only about eight thoufand and fifty pounds for mak- 
ing a navigation for flat-bottomed boats, that would carry 
one thoufand buftiels of wheat each; but to make it fit for 
fhallops, with a lock navigation, he ftates the whole ex- 
pence at twenty-eight thoufand two hundred and ninety- 
eight pounds.'* 

Several difficulties having been apprehended in both the 
above plans, and particularly the great expence in execut- 
ing the firft to any advantage; and that if the fecond could 
be executed at the expence propofed, it would carry all the 
navigation of the river Sufquehannab (which i« the great 
object in view,) too far down into Chefopeak-Bay, for an 
advantageous communication with Philadelphia; it was 
therefore propofed, that fomc other places (bould be exa- 
mined, by which the water carriage between Sufquehannab 
and Delaware might be rendered (horter, and more prac- 
ticable. 

Committees were accordingly appointed to examine^ 
furvey and level the ground, between the navigable wa- 
ters of Delaware river in Pennfylvania, and Elk river 
that empties into Chefopeake, near the mouth of Sufque- 
hannab. This fervice was compleated by the committee 
with great diligence, and in the extremity of winter, as 
they found it beft to proceed when the fuiface of the wa- 
ters 
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ters and marfties were frozen over. Their report was de- 
livered to the Society, i6th February, 1770; an abftraS 
of which follows, viz. 

" That they had divided themfelves into two parties 
for the greater expedition; one of which parties, viz. 
Samuel Roads, Efq; the Revd. John Ewing, Meflrs. Rich- 
ard Sittiforth, and Jofeph Horatio Anderfon, undertook 
to furvey and level the ground between the tide water of 
Red Lion Creek which empties into the Bay of Delaware 
about fix miles below New-Caftle, and the tide water of 
Long Creek, which is a branch of Elk-River, (the ground 
marked EF, in the plan). The other party, confifting of 
Meflrs. John Stapler, Joel Bailey, Thomas Gilpin, and 
Levi Hollingfworth, undertook to furvey and level the 
ground marked OH, between the navigable waters of 
Chriftiana Creek, which empties into Delaware about four 
miles above New-Caftle, and the Head of Elk River. 

The work being finifhed, they report further, " That 
they find it a very eafy and pradticable matter to cut a canal 
in either of the above places, fufficiently large to anfwer 
the purpofe of a Barge navigation, as it is called, and that 
. at a moderate expence. Or if a Lock navigation fliould 
be thought more eligible, as by that means the fame vef- 
fels that bring the produce and merchandize to the canals, 
may proceed to market without unloading, this alfo (al- 
though it might be attended with a greater expence) is alfo 
practicable at both the above places." 

As to the barge navigation, &c. (fliould that be thought 
beft) they obferve that " the ground in both places will admit 
of a canal being dug on a level between the tide waters of 
Delaware and Chefopeake; in which barges may conti- 
nually ply, loading and unloading at each 'end; while 
fliallops, boats,, and other fmall craft may come to the ends 
of the canal, to bring or carry oflF the various articles of 
commerce that may be conveyed through this communi- 
cation. Wharehoufes muft be built at each end of the 
canal, to prevent uneceflary delays, and damage of the 
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goods. The head waters of ChriAiana and Elk rivers may 
be brought in to fupply either of thefe canals. 

The committee further report, that when they had 
compleated their furveys, &c. as above; they proceededt 
agreeable to their inftru£tions, to Peach Bottom Ferry, oa 
Sufquehannah, in order to make the beft enquiry they 
could, concerning the different falls and rifts in that river; 
and to examine where the beft and fhorteft road could be 
made from that place to Chriftiana Bridge. 

With refpe£k to the different falls they report, from the 
beft information they could obtain, ** That the Bald Friar 
Falls, are the moft difficult to pafs in that river. Thefe 
lie in Maryland, about three miles below the Southern 
boundary of this province; that the other Falls arc often 
paffed in canoes, flats, rafts, &c« that they all difappear 
in the time of a frefh, and therefore may be paffed with 
the greateft fafety, and that in the intermediate parts of 
the river, the current is fo flow and gentle, that it is cafy 
to row, or even fail againft it. From the great quantity 
of water which this river contains, it appears obvious, that 
with a very moderate expence a channel may be opened 
through the feveral Falls, by blowing up a few rocks, fo 
as to make a good navigation, without doing any detri- 
ment to the other parts of the river by leffening its depth; 
or where it may be judged more expedient, a fmall canal 
may be cut on the (hore, fo as to avoid all difficulty and 
danger from them. They cannot afcertain the expence of 
this work with precifion, but they apprehend it will not 
amount to more than four thoufand pounds." 

With refpedl to the road, they add, " That from the 
mouth of Peters's creek, {which empties into Sufquehannah, 
at Peach Bottom, about three miles above the boundary 
line of the province, and where a very convenient harbour 
may be made for boats,) they had examined the ground, 
and find a good road may be made from thence to Chrif- 
tiana Bridge, by an eafy afcent along the valley of this 
creek, which extends about two miles from the river in a 
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diredion nearly parallel to the faid Weft line* The ground 
admits of a good road from this to the place where the 
faid boundary line crofles Odlorara Creek, near the Horfe- 
Shoe Ford; after which it may be continued near the faid 
line until it meets with the boundary of Newcaftle county. 
That part of the road which lies in Newcaftle county is al- 
ready made, and there is a law in that government, for 
keeping it in good repair. There are no hills to obftruft 
it, except at Odlorara Creek and Great Elk ; the moft con- 
venient places of pafling which appear to be at Wilkie's 
Mill, and the abovementioncd Horfe-Shoe Ford, where 
the hills may be eafily afcended by winding a little on the 
Pennfylvania fide. This road may be made at a fmall ex- * 
pence, and will reduce the diftance between Peach Bottom 
and the tide waters of Chriftiana to about thirty-two miles* 
Bridges muft be thrown over the ftreams of Oftorara and 
Elk, as they are frequently fo high as not to be forded^ 
The whole expence of this work, they fuppofe will not 
exceed a thoufand or fifteen hundred pounds. 

" Upon the whole, they remark, that the river Sufque- 
hannah is the natural channel through which the produce 
of three-fourths of this province muft in time be conveyed 
to market for exportation, and through which great part 
of the back inhabitants will be fupplied with foreign com- 
modities. 

" That this conveyance will become eafy and cheap, to 
the fettlers above the Peach Bottom or Bald Friar Falls j 
and may, by proper encouragement, be found the moft 
ufeful and convenient for all the Weftern trade. 

" That a road from Peach Bottom to the navigable wa^ 
ters of Chriftiana Creek, will reduce the whole land car- 
riage of the moft remote inhabitants on the various 
branches of the Sufquehannah to thirty-two miles, which 
appears to be the ftiorteft portage from that river, to the 
navigable branches of Delaware, which can be had within^ 
the limits of this government; and that the conveyance 
from Chriftiana to Philadelphia is known to be fafe and eafy, 
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** That clearing a channel through the Bald Friar Falls, 
and opening a canal through either of the aboyementioned 
levels, will not only reduce the whole trade of the Suf- 
quehannah to a water carriage, but will open fuch a com- 
munication between the Delaware, and all the rivers of the 
Chefopeak-Bay, as will greatly advance the commercial 
intereft of all the colonies adjoining thereon, by reducing 
the expence of carriage, on the various articles of traffic, 
which are yearly tranfportedfrom one province to another, 
ihrough thefe extenfive waters." 

REMARKS. 

Firjl^ With refpedi to the water communication pro- 
pofed from the mouth of Red Lion Creek, on Delaware, 
below Newcaftlc, to the navigable branches of Elk-River, 
at the place marked EF, it appears from the drafts, &c. 
that the fame maybe executed by cutting either from Long 
Creek or Broad Creek. 

The length of the canal, if from Long-Creek to Dela- 
ware, is ID miles, 135 perches; if from Broad-Creek to 
ditto, it is 9 miles 200 perches; and either of thefe canals 
leads immediately into Delaware. 

The committee declare themfelves fully fatisfied, that a 
good canal, either for a barge or lock navigation, may be 
made in this place, through one of the hollows adjoining 
the ridge on which they carried their level, at a lefs ex- 
pence than at any place of equal convenience. The feve- 
rity of the feafon did not permit them to carry their level 
alongany of thefe hollows, or to examine the foil fo ftridly, 
as that they could pretend to make an accurate eftimate of 
the expence. But, by the bell judgment they could form, 
the ground to be dug and moved for a barge navigation, 
is about 420,000 cubic yards, and the whole expence of 
this and the other work neceflary for a barge navigation 
in this place, they eftimate at £. 14,426. 

Secondly 'i With refped: to the canal propofed from Elk- 
jiver to the navigable waters of Chriftiana-Creek, near 
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the bridge at the place marked GH; the diftance or 
length of the fame, by the different courfes, is 12 miles, 
10 perches. The hight of the higheft ground above the 
level of the tide is fixty-eight feet and a half. 

The ground to be dug and moved, for a barge naviga- 
tion, they make 387860 cubic yards* 
And the whole expence of completing the canal, 

. or a barge navigation, - £. 19,396 : 10 

The additional expence for a lock navigation 40,924 : 10 

Total for a lock navigation, £, 60,321 



The difference between the expence of a barge and 
lock navigation being fo great, the committee therefore 
recommend the former for the prefent. 

The particular eftimates upon which the foregoing ab-- 
flradt is founded, together with the plans of furveys, ele- 
vations of the ground, and Drafts of the different propofed 
canals, being too large to be inferted in the tranfadlons 
of the fociety, are therefore lodged in their cabinet for the 
infpeftion of thofe who may defire further fatisfadtion, in 
regard to the practicability of carrying either of the above 
fchemes into execution, which on a due confideration of 
all circumftances may be judged moft for the public fer-- 
vice. 

In the mean time the immediate opening the propofed 
new road from Peach-Bottom on Sufquehannah, to the 
tide waters of Chriftiana-Creek, is recommended as a 
matter of the utmoft importance, not only to the city of 
Philadelphia, but to a great part of the fettlers on the wa- 
ters of Sufquehannah^ 

•i * 
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To the American Philosophical Society. 6*r. 

A Defcription of a MACHINE for cutting FILES, a Mo- 
del ofivhich nvas prefented the Society fome Time ago. 

By B. O. 

REFERENCES. 

A BENCH, made of well leafoned oak, and the face 
of it plained very fmooth. AAA A. {PI. VII. Fig. 2.) 

BBBBBy The feet to the bench which fhould be fub- 
flantial. 

CCCC, The carriage on which the files are laid, which 
moves along the face of the bench AAAA, parallel to its 
fides, and carries the files gradually under the edge of the 
chifel HH, while the teeth are cut: This carriage is made 
to move by a contrivance fomewhat fimilar to that which 
carries the log againft the faw of a faw mill, as will be 
more particularly defcribed. 

DDD, Are three iron rods, inverted into the ends of the 
carriage, CCCC, and which pafles through holes in the 
ftuds EEE, that are fcrewed firmly againft the ends of 
the bench AAAAy for direding the courfc of the carriage 
CCOCy parallel to the fides of the faid bench. 

FFy Two upright pillars, mortifed firmly into the bench 
AAAAj nearly equi-diftant from each end thereof, near 
the edge, and dire^ly oppofite to each other* 

GGy The lever or arm, which carries the cutter HH, 
and works on the centers of two fcrews ATT, which are 
fixed into the two pillars f jP, in a diredion right acrofs 
the bench AAA A. By tightening or loofening thefc fcrews, 
the arm which carries the chifel, may be made to work 
more or lefs fteady. 

Z, Is the regulating fcrew, by means of which the files 
may be made coarfer or finer; this fcrew works in a ftud 
Mj which is fcrewed firmly upon the top of the pillar F* 
The lower end of the fcrew Z, bears againft the upper 
part of the arm GG, and limits the height which it can rife. 

N, A 
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Ny A fteel fpring that is fcrewed to the other pillar Fy 
by one end, the other end of which prefles againft a pillar . . 

Oy that i& fixed upon the arm GG, and by its preflure 
forces the faid arm upwards, until it meets with the regu- 
lating fcrew L. ^ 

Py Is an arm with a claw at the end, marked 6, the ' ^/V" 
other end is fixed by a joint into the end of the ftud or pil- 
lar Oy and by the motion of the arm GGy is made to move 
the ratch-wheel ^; this ratch-wheel is fixed upon an axis, 
which carries a fmall trundle head or pinion /?, on the 
oppofiteend; this takes into a piece SSSSSy which is in- 
dented with teeth, and fcrewed firmly againft one fide of 
the carriage CCCCy and by means of this the carriage has 
a motion communicated to it. 

T^fy Is a clamp for fattening one end of the file in the 
place or bed on which it is to be cut, 

Vy Is another clamp or dog at the oppofite end, which 
works by a joint PVy firmly fixed into the carriage CCCQ 
' Ty A bridge, likewife fcrewed into the carriage, through 
which the fcrew ZpalTes, and prefles with its lower end 
againft the upper fide of the clamp F, under which clamp 
the other end of the file ZZ", is placed and held firmly in '^ • ^ 

its place while it is cutting, by the preflTure of the faid 
clamp or dog F. ' . 

7' 7' 7' 7' ^^ ^ ^^^ ^^ lead, which is let into a cavity 
that is formed in the body of the carriage, fomething 
broader and longer than the largeft fized files; the upper 
face of this bed of lead is formed varioufly, fo as to fit 
the different kinds of files which may be required. - J 

2, Two catches, which takes into the teeth of the ratch- 
wheel ^ to prevent a recoil of its motion. 

3, 3, Is a bridge to fupport one end of the axis 4, of - * ' 
the ratch-wheel ^ 

. 5, A ftud to fupport the other end of the axis of the * * ' 

ratch-wheel, ^ 

When the file or files are laid in their place, the ma- • j •- .. 

chine muft be regulated to cut them of the due degree of ' . 

Vol. L A3 fiaenefs, ' - " 



■ I 



Digitized by 



Google - 



367 MISCELLANEOUS PAPERS. 

finenefs, by means of the regulating fcrew, L^ wfaichi by 
fcrewing it further through the arm, Jlf, will make tbd 
- files finer^ 2jnd ytce mer/hy by unfcrewing it a litiXt^ will 
maUe them coarfer; for the arm GG^ can by that mean8» 
have liberty to rife the higher, which will occafion the 
arm PP^ with the claw, to move further along )the peri- 
phery of the ratch-wheel, and confequently communicatp 
a more extendve motion to the carriage CCCC^ and make 
the files coarfer. 

When the machine is thus adjufled, a blind m^i might 
c\it ^ file with more exadnefs than can be donein tne ufual 
method with the keenefl: fight ; for, by flriking with a 
hammer on the head of the cutttf or chifel HH^ all the 
movements afe fet at work, and, by repeating the flrcke 
with the hammer, the files on one fide will at length be 
cut; then they mufl be turned, and the operation repeat* 
ed, for cutting the other fide. It is needled to enlarge 
much on the utility or extent of this machine; for, on aa 
examination, it will appear to perfons of but an indifier* 
ent mechanical fkilU that it may be made to work by water 
as readily as by hand, to cut coarfe or fine, large or fmall 
files, or any number at a time; but it may be more par-> 
ticularly ufeful for cutting very fine fmall files for watch- 
makers, as they may be executed by this machine with 
the greatefl equality and nicety imaginable : And as to the 
materials and dimenfions of the feveral parts, I fhall leave 
that to the judgment and fkill of the artift, who may have 
occafion to make one, on)y obferving, that the wolefhould 
be capable to bear a good deal of violence. 
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^w Analyfis of the Chalybeate Waters (^/'Bristol, 
mPennfylvania; in two letters from Dr. JowN de Nor- 
MANDiK, of BriJloU addreffed to Z)r. Thomas Bond, 
one of the Vice Preftdents of the Afnericaji Philofophical 
Society^ held at Philadelphia\ and by him communicated 
to thefaid Society. 

" ^ LETTER!. 

Bri/loly inPennfylvaniaj Sept. lo, lyGS, 

DEAR SIR, 

ON feeing amongft the many ufeful purpofes of infti- 
tuting the American Philofophical Society, that of 
communicating to the public new methods of curing and 
preventing difeafes, is defervedly included; I take the li- 
berty of requefting you to prefent my moft refpedful com- 
pliments to the worthy members of it, and beg their fa- 
vourable acceptance of the inclofed Analyfis of the Briftol 
mineral water, and of an account of the means whereby 
a village, long unhealthy, has been rendered remarkably 
healthy. 

To the American Philosophical Society, held at 
Philadelphia^ ^c. 

TH E great improvements the lafl and the prefent 
age have made in the healing art, the encouragement 
given to the ftudy of phyfic by the eftablifhment of me- 
dical fchools in North America, and efpecially in your city, 
where the feveral branches of medicine are regularly taught, 
muft afford the moft fenfible pleafure to every humane 
difpofition, and prove an encouragement to all who are 
interefted in the health of their fellow creatures, to exert 
themfelves in purfuing every difcovery which may tend to 
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the relief of the fick, or the rcinftatemcnt of an impaired 
conftitution. 

From tliefe confiderations, I have undertaken to try the 
following experiments upon the Chalybeate waters of 
Briftol, in Pennfylvania, with a view to difcover their 
contents, as a guide to the further inveftigation of their 
virtues and ufes; and particularly, theirapplication in the 
cure of difeafes. For although it muft be confeffed, that 
a chymical analyfis is, in fome meafure, an uncertain teft 
of the medical virtues of any compound ; and that the 
qualities of its conftituent parts, when feparated, may not 
only differ from, but are fometimes oppofite to, thofe of 
the mixture ; yet when we want the teftimony of experi- 
ence, a chymical analyfis is the beft means of inveftigating 
the truth, and difcovering the virtues of the compound. 

Thus, if from the following experiments it fhall be 
found that the waters of Briftol, are impregnated with the 
principles of thofe of Bath or Spa, it will be no forced 
conclulion to fay, they may be beneficial in cafeis fimilar 
to thefe that have been happily cured by the latter. 

Experiment I. A fmall portion of white oak bark, in- 
fufed in the waters, induced an immediate change from 
tranfparency to a dark purple colour, which it retained 24 
hours, without depofiting any fediment. 

II. Some of the fame water, after being made hot, or 
expofed for a few hours to the open air, in a great mea- 
Aire loft its irony tafte, and received no other colour than a 
common tindure from the white oak bark. 

III. One drop of ftrong oil of vitriol, in two ounces of 
the water, produced no lenfible alteration; and the water 
after ftanding fome time continued tranfparent, without 
depofiting any okerifti or other fediment to the fides or 
bottom. 

IV. 01. tart. pr. deliq. dropt in fome of the fame water, 
induced a change in the colour, rendering it fomewhat 
yellow; and in time precipitated to the bottom of the cup 
a fine gold coloured oker. 

V. Sixteen 
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• V. Sixteen ounces avoirdupois, carefuHy evaporated toa- 
drynefs in a China bowl in B, M. left one grain of a yel- 
lowilh brown powder of the ufte of tart, tartariz. 

VI. Linen, moiftened with the fcum floating on the top 
of the fpring, is tinged with a ftrong iron mold. 

VII. This water in weight is exadly the fame as that 
of rain water.^ 

From thefe few experinrents> it is fufficiently evident 
that this water, in its natural ftate, contains a large portion 
of iron diflblved in pure water by means of an acid, 
which acid is extremely volatile, and probably of the vi- 
triolic kind ; principles iimilar to thofe of the much cele- 
brated waters^of the German Spa, with which they like- 
wife agree in the efFedls which immediately foHoW upon 
drinking them; fuch as quickening the pulfe, exciting an 
agreeable warmth in the ftomach, promoting the appetite^ 
and occafioning a flow of fpirits, and a greater degree o£ 
chearfulnefs. 

Hence we may juftly concludcythat like thofe they will^ 
be very beneficial in all that numerous train of difeafes,. 
which arife from a debilitated and relaxed ftate of the folid 
parts of the human body, brought on by living in warm^ 
climates, immoderate evacutions, &c. fuch as hypochon- 
driacal complaints, melancholy, lofsof appetite, and in- 
digcftbn, with habitual ficknefs and pains of the fliomacK 
and bowels, and all their unhappy confequences; fickets, 
lamenefs, and feme paralytic complaints y and that they 
will likewife prove powerful deobftruents and alteratives,, 
opening obftruftions, and difcharging what is obnoxious 
by the feveral emundories. 

Nor indeed are thefe virtues attributed to them from 
conjefkure and analogy only; but in fome toeafure, from 
the teftimony of fa<3: and experience. For although it 
would not be very eafy, till the waters become more ge- 
nerally known, to collect any number of accurate and 
well attefted cafes^ yet, from the ftriftcft enquiry ftoiA 
perfons who have fpent their lives, near thefe fprings, it is 
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certain they have, for a long time, been remarkable for 
their falutary effeds, ftrengthening the ftomach, reflor- 
ing loft appetite, &c. And that numbers have left the 
place perfedtly cured of difeafes which, for many years, 
had eluded the moft powerful remedies. 

But as Briftol was formerly an unhealthy place, and 
prejudices againft it may ftill remain in the minds of num- 
bers of perfons, who otherwifc would be willing to try 
the benefits of thefe waters, it may not be improper to 
aflign the caufes why it was then fo^ and how from their re- 
moval, it is now become an exceeding healthy fpot. 

The town of Briftol is fituate on a high dry bank, with 
the river Delaware to the eaftward and fouthward. There 
is a quantity of low ground to the fouthward and weft- 
ward, which in its natural ftate, was overflowed by every 
fprin^; tide; to the northweft there is a large pond of wat- 
er, which, when filled by the winter's rain, overflowed 
the neighbouring hollow clayey ground, and there re- 
mained ftagnant, until exhaled by the fuccecding warmer 
feafons, which was feldom before the middle of autumn; 
at which time agues, remitting, intermitting, and conti- 
nued fevers, and indeed every fpecies of autumnal difbrd- 
ers, prevailed, not only amongft ftrangefs, but even the 
inhabitants. This continued to be the cafe until the 
owners of the low marfhy grounds, to the fouthward and 
weftward of the town, embanked and Improved them; 
and a few public fpirited inhabitants employed perfons to 
cut ditches to drain off^ the fuperfluous water, as it flowed 
out of the pond. After thefe improvements, the place 
became healthy; the inhabitants were no longer particu- 
larly fubjedt to fevers of any kind, and, for feveral years 
paft, have enjoyed as much health, as any people in any 
part of America. 

LETTER. II. 

SIR, 

SOME months ago, in a letter to you (communicated 
to the public by the Philofophical Society) I gave you 
a Qxoxt analyfis of the Briftol Chalybeate waters. 

I have 
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I lutve iince had opportuoities of prdfecuting that fub- 
jedt farther^ by a nufnber of additional experiments, which, 
together with the hiftories of feveral cafes, that have oc- 
curred in my attendance here, will more clearly afcertain 
the contents of thefe waters, and determine the efFe<Sts 
which may be expelled from their ufe, in the cure of 
difeafes. 

I therefore take the liberty to tranfmit you the follow-- 
ing account, which I flatter myfelf, will be favourably re* 
ceived as an ufeful fupplement to my former letter. 

The experiments! related to you in my laft, tended chief- 
Jy to fliew that thefe waters owed their chief impregna- 
tion to iron kept in folution, by means of an acid, vyhich I 
judged to be of the vitriolic kind. 

Thoie which I am now to communicate to you confirm 
this opinion, and at the fame time difcover (bme other 
principles, in their compofition, with which I was before 
imacquainted, and which probably increafe their medical 
virtues. 

Experiment I. Upon the addition of Sp. Sal. Arom. to 
die water a flight effervefcence enfued, and upon (landing 
about an hour, a light yellow matter was feperated and 
floated on the top of the liquor. 

II. From a mixture of lime water, the fame feparation 
VTas made, but fell to the bottom of the liquor. 

III. Powder'd chalk added to the water produced the 
fame feparation, but not in fo fliort a time, as in the pre- 
ceding experiments. 

IV. Therefiduum, after a flight calcination, was ftrongly 
attraded by the magnet. 

V. A folution of crude Sal. Ammon. being mixed with 
the water, was fucceeded by the fame appearance as the 
addition of lime-water. 

VI. The refiduum after evaporation in Bain. Mar. be- 
fore calcination, difcovered to the tafte a confiderable por- 
tion of fait, which left a coldnefs on the tongue, and when 
feparated by folution, filtration and evaporation, appeared 
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of the colour of fait of amber, and fhott into right angled 
cryftals, which through a microfcopc appeared beautifully 
feathered y and from every experiment was found perfedt* 
ly neutral. 

VII. Silver immerfed for fome time in the water acquir- 
ed a flight yellow colour. 

VIIL The refiduum thrown on a red hot iron fparkled 
very much, and emitted a fulphureous fmell, what re- 
mained on the iron had not the lead perceptible tafte of fait. 

IX. The waters, and the folutionof thechryflalized fait, 
changed fyrup of violets, to a fine light green. 

The firll four of thefe experiments, in which the wa- 
ters were decompofed as well by a volatile alkali, as by 
linie water, and an abforbent earth, and the refiduum (af- 
ter a flight calcination) being attraAed by the magnet, evi- 
dently prove that they are impregnated with a confiderdble 
portion of iron. 

The fifth experiment (in which a decompofition takes 
place by means of a double eledive attradtion) fliews that 
the acid in thefe waters, has a ftronger affinity with alka- 
lies, than that which is the bafis of Sal. Ammoniac, (whidl 
is the marine acid,) and miifl: be either the nitrous or vitri- 
olic. And from a decompofition taking place, on the ad- 
dition of common nitre with the Chalybeate watera, in 
about the fame time a^ when left expofed in the open air, 
we may rationally conclude the acid to be of the vitriolic 
kind. 

The fixth experiment fliews that there is a finall portion 
of neutral falts in thefe waters, which from the coldnefs 
with which they aflFed: the tongue, and the appearance of 
the cryftals, are probably of the ammoniacal kind. 

The feventh and eighth experiments together with the 
fmell of the bath and the confidcrable fetor which the 
waters acquire when kept for any time, evidently fliew that 
they contain a third principle, which is fulphiir. This 
indeed (as well as the fait) isinafmall quantity, yet it may- 
contribute fomewhat to the medicinal virtues of thefe 
fprings. The 
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The ninth experiment feems to prove them to tend ra- 
ther to an alkaline nature, but as this was in a very trifling 
degree, it may be accounted for from the efcape of the acid 
which is extremely volatile. 

Thefe experiments compared with thofe I have already 
communicated to you fufficiently difcover the conftituent 
parts of thefe waters. 

From fome other experiments I find they inftantly la- 
ther with foap, are fomewhat lighter than common water, 
that they no ways coagulate milk, even when boiled with it, 
and that when mixed with an equal quantity of it, they pre- 
vent in fome meafure its acefcency; from the firft and fe- 
cond of which fads, we may Naturally fuppofe them more 
powerfully deobftfuent, and from the two laft we may 
draw this ufeful corollary, that they may not only be ufcd 
with fafety along with a milk diet, but that they realy in 
a chymical fenfe prevent the ill confequences which often 
attend fuch a diet in a weak (lomach. From this circum- 
ftance their eflScacy muft be in many cafes greatly increafed. 

When drank, they ad as a quick diuretic, always in- 
creafing the quantity of urine. They generally at firft 
drinking prove cathartic, always tinge the excrements 
black, and fometimes, from the ftate of the ftomach prove 
emetic. They exhilarate the fpirits, and in fome inftances 
produce a momentary intoxication. They communicate 
an immediate vigor and flrength to the whole conftitution, 
as is evident to many patients, who with fatigue walk to 
the wells; but in returning home, are not fenfible of any 
wearinefs or languor. 

They promote digeftion, ftrengthen the ftomach and 
create an appetite. Thefe are their conftant and immedi- 
ate effeds in almoft every ftate of the body, from which 
one might reafonably conclude, that they would be highly 
beneficial in many difeafes. But as the bcft teft of their 
utility are fads, I fhall feled fome few out of thofe cafes, 
which this feafon has already afforded me. 

Vol.1. B3 Cafexji. 
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Cafe ijl. W. A. A labouring man, of a fallow dufk^ 
complexion, who for twelve years paft, had been afEi<9:ed 
with phegadenic ulcers in his legs, and for the laft erght 
years a fchirrous liver and fpleen, for which the moft pow- 
erful deobftruent, aperient, and alterative medicines had 
been prefcribed without efFed:, was employed in finking 
the Bath, and digging drains, to carry oflF the wafte water 
for ten days, during which time he was generally up to 
his knees in mud, ochre, and water. In that time the ul- 
cers on his legs intirely healed up, without the ufe of any 
kind of medicine or dreffing, except a piece of linen cloth 
over the fores. He was then retained as bath keeper, in 
which ftation his bufinefs led him into the bath feveral 
times every day ; and in eight weeks (during which time 
he conftantly drank the waters) the diforder in his liver 
and fpleen gradually gave way ; and at this time, without 
the ufe of any medicine, he has perfedly recovered his 
health and complexion. To him the waters at firft proved 
gently purgative, and afterwards diuretic. 

, 2d W. IV. Aged about nineteen years, for two years 
part had been affiided with violent rheumatic complaints, 
to fuch a degree that at the time of his conving to the bath 
it was with difficulty he could raife himfdf when feated, 
a»d the mufcles of his neck were fo rigid and contraSed 
that he could not move his head; he found fenfiMe benefit 
from the firfl ufe of the bath, and by continuing it for 
about feven weeks, perfed:ly recovered his health, and the 
ufe of his limbs. 

^d. L. M. Had for near two years been afflidcd with a 
weaknefs at his flomach, inability in the organs of digef^ 
tion to perform their oflSce, and at times a general lati- 
tude and wearinefs over every part of his body, brought 
on by too violent exercife. Upon drinking and bathing a 
fhort time, he received very fenfible benefit, all his com- 
plaints ceafed, and he gained a much better appetite than 
he had ever experienced while labouring under his diforder* 

4/Z?. Mrs. H. For five years had been afBided with a 
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violent cough, attended with pain in her breaft and a hedic 
fever which never had abated from the ufe of medicine. 
By drinking and bathing for four weeks, Ihe perfectly re- 
covered her health without any medicine, and returned 
home with a very good appetite. 

5 /A. Mifs H. For two years paft had been fubje<St to 
pains in her ftomach and head, obftrudlions in her liver, 
flight cough, perpetually feverifli, with lofs of appetite, 
and reftlefs nights, for which a variety of medicines had 
inefFe€tually been ufed, they only affording a temporary 
relief. In this ftate fhe came to the wells, in fo low a 
condition that (he could not walk the length of a flreec but 
with the greateft difficulty. At firft (he daily rode to the 
bath, but after ufmg it for fome time, fo far recovered, 
that {he could walk without any inconvenience, and after 
ftaying about five weeks, returned home very hearty, had 
a good appetite, and reded well. 

6th. J. F. For the laft five months fubjed to an incef- 
fant cough, the eflFed of a violent cold, came to the wells 
and drank the waters for ten days, in which time his 
cough by degrees abated, and he returned home perfedly 
cured. 

yth. Mrs./C Had complaints fimilar to thofe mentioned 
in the cafe of Mifs R. but attended with frequent acrid, 
black flools, which afforded no relief from her complaints. 
She drank the waters, and went into the bath for five 
weeks, in which time fhe recovered her complexion and 
flefh, and a much better ftate of health, than (he had en- 
joyed for a number of years. 

%th Mifs H. About five weeks before (he was brought 
to the bath, was feized with fpafmodic contractions in her 
left arm, a paralytic complaint over all the fame fide, her 
fpeech was much affeded, one fide of her mourfi drawn 
up, and {he had hardly any power over one hand and foot, 
from which the beft adapted medicines and the ufe of a 
common cold bath had afforded no relief. Immediately 
on ufing the Chalybeate bath, her fpafms began to abate, 
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and foon left hen She dill remains at bath, has perfectly 
recovered her fpeech, and at this time, without the ftri£t- 
cft examination, you cannot difcover the leaft remains of 
her diforder; fhe can now work with her needle, and 
drefs herfelf as ufual. She took fome few nervous ftimu- 
lating medicines during the time of bathing, 

()th. Mr. D: Who had been for fome years conftantly 
fubjed to a nervous cholic, which rendered his life a bur- 
then to him, came to Briftol, and, after ufing the bath 
and drinking the waters for two weeks, left the place per- 
feftly cured without the ufe of any other medicine. 

loth. Mrs. — For the laft twelve years of her life was 
fubjed to obftruftions in her liver, attended with an al- 
moft conftant menftr nation, lofs of appetite, oedematous 
fwelling in her legs and feet, and difturbed and reftlefs 
nights. At the folicitation of her friends, (he came to 
Briftol with a conftitution almoft wore down, and with a 
prepoffeflion that her cafe did not admit of any relief. Af- 
ter a (hort time bathing, and drinking the waters, the 
fwelling in her feet and legs abated, her appetite and fleep 
returned, the diforder in her liver, and every other com- 
plaint abated, her colour returned, and (he now enjoys a 
much better ftate of health than (he had experienced for a 
number of years, with the pleating profped of a perfed 
recovery. 

From thefe cafes, as well as from the ftnfible efFeds 
upon firft drinking thefe waters, it is evident that they are 
a fafe and adtive Chalybeate, exerting the moft powerful 
efFeds upon the human conftitution, and agreeing with 
the moft delicate fubjeds; and that they are fafely and 
fuccefsfuUy drank in many cafes where the common and 
ufual preparations of iron are attended with dangerous 
confequences; which perhaps may be owing to the ex- 
treme fubtlety and minutenefs of its parts, and the inter- 
pofition of fo large a quantity of pure water; or it may 
poflibly depend on the nature of the mixture, which can- 
not cafily be imitated by any artificial preparation. 

In 
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In particular, thefe cafes teach us, the moft happy ef- 
feds are to be expeded from thefe waters in old and ob- 
ftinate ulcers, which they quickly and readily difpofe to 
heaL That they penetrate the moft remote and minute 
Teflels of the body, prove powerful deobftruents, and re- 
move the moft obftinate of difeafes, glandulous obftruc- 
tions, even after they had refifted the moft powerful me- 
dicines. And hence they may prove highly beneficial in 
ftrumous and fcrofulous cafes of children, in jaundice, 
and other obftrudions of the liver, fpleen, and myfenteric 
glands, which lay the foundation for fo many and fuch 
obftinate chronical complaints; as alfo in cafes of obftrud- 
ed catamenia, and where, from relaxation, the flow is too 
abundant. 

They likcwife, as appears ffom the cafes oflV.fV. and 
Z. M. cure moft obftinate rheumatifms, and that languor 
and uneafinefs which often arife from too violent exercife, 
and which are nearly allied to the rheumatifm. 

And however prejudices may operate againft the ufe of 
Chalybeate w^aters in diforders of the lungs, nothing 
is more certain than that thefe 1 am now treating of, have 
afforded eff'edual relief in violent coughs, even where 
they have been of long ftanding, and when attended with 
hedic complaints; as is evident from the cafes of Mrs. H. 
Mifs R. and J. F. which laft was the only cafe in which 
drinking the waters without bathing completed the cure. 
Nor indeed is this dodrine of the ufe of Chalybeate wa- 
ters in pulmonary and hedic complaints intirely new. 
Morton prefcribes them in the phthifis pulmonalis, in 
which he does not ftand fmgle. And there have been in- 
ftances of confiderable relief afforded by them even in the 
laft ftages of a confumption. Some reftridions and cauti- 
ons are certainly neceftary in their ufe, but they would be 
too tedious to mention here, and muft be left to the jugd- 
ment of the phyfician. 

In nervous diforders arifing from relaxation, one would 
naturally exped from them the happieft eff^eds, and in 
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fa£t they have been found very efFedual in palfies and 
nervous cholicks, as in cafes of Mifs H. and Mr. D. Jn 
ihort, thefe waters, in every difeafe which arifes from tliat 
fruitful fource of complaints, relaxed and weakened 
ftate of the folids, may with great propriety and truth be 
termed fpecific; but in no cafes have their good eflFefts 
been more evident or remarkable, than in a depraved and 
dibilitated ftate of the organs of digeftion, arifing from in- 
activity, and a fedentary life, from continuing too long in 
warm climates, or from exceffive and free living ; here the 
remedy is immediately applied to the feate of the difeafe, 
andofconfequence muft produce themoft immediate effefts, 
nor indeed has there been one inftance, in which, if pro- 
perly perfevered in, they have failed of aflPording relief. 

Every particular here aflerted is confirmed by experi- 
ments that have been carefully made, and by many cafes, 
from which thefe few are feledled, and in ftating of which 
the public may reft afiured, that the moft fcrupulous fide- 
lity has been obferved, by 

Dear &>, 

Toursy ^c. 

Oa. 6th, 1769. JOHN DE NORMANDIE. 

To Dodor Thomas Bond. 



The Cafe of a TETANOS and LOCKED JAW, cured by 
amazing quantities of O^inm, by DoSior Archibald 
Gloster, of St. John's, Antigua; communicated to 
John Morgan, M. D. F. R. S. Profejfor of Phjftc^ 
in the College of Philadelphia^ and by him laid before 
the American Philofophical Society. 

A NEGRO, aged forty years, having fufFered the ex- 
ceffive heat of the fun in the day, imprudently 
laid himfelf down and flept on the damp earth in the night. 
The next morning, he perceived a ftiffnefs in the mufcles 
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of his jaws, with a ibmewhat painful, or rather uneafy^ 
fenfation in thofe of the neck; having no other complaint 
at the time, he was blooded^ and had an emoHent lini- 
ment for the parts afFe£ted, and was ordered a lenient 
purge,^ ex Mann. ^ SaL Glaub. This operated immedi-^ 
ately. 

The day following the pains in his jaws increafed, the 
mufcles of his back and neck were frequently feized with 
violent fpafms, which proceeded to the mufcles of his thighs 
and legs, rendering them quite rigid; 

He could fcarcely refrain from crying out at thele times, 
and could not, but with difficulty, open his teeth, fo far 
as to admit a knife between. Luckily for him his under 
jaw projected naturally beyond the upper jaw, fo that his 
food paflfed between his teeth, and he had na great diffi- 
culty in fwallowing liquids. His pulfe was flow and fmall, 
and his fkin was below the natural heat : He had no fleep, 
for fo foon as he dofed, fevere fpafms would roufe him^ 

Having obferved in the London Medical Eflays, that 
thefe complaints had been fuccefsfully treated with free 
exhibitions of opium, and having before this obftinate caf6 
came under my obfervation relieved patients by very libe- 
ral dofes of it, I thought nothing in the Materia Medica 
would be fo likely to yield relief in this cafe. I therefore 
prefcribed on the evening of the fccond day as follow, *utz. 

June ytb, ^. Puh: Contrayer^o: Conf:^ifj. Nitre: 
pur: Camphi Opic pur: ana ^Jk M Din P 
jEfex. Cap: unam ;^Ua quaque hord. 

Sth. He was no better, his ftifFnefs continued with fre^ 
quent fpafms fevere and painfuk The powders were re- 
peated with Bij of opium. 

gth. He had no fleep, no difturbance in his mind, nor 
the leaft afFedion of the Senforium Commune wKich couW 
be attributed to the opium. His powders were repeated 
as yefterday; he took liquid food, fuch as weak broths, 
gruels and ptifans. A general bath was ordered, in which 
he was put ftiff as a flake, and the fpine with all the rigid 

parts^ 
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parts were well rubbed after the ufc of it, with a lini- 
ment, 

€x Camph. i^.folut: in 01: Oliv: ivj. 
Tenet: Tebaic: vij. M: 

loth. The powders were repeated with 51 of opium to 
be given every two hours as ufual. 

A particular bath likewife, confifting of emollient and 
difcutient herbs, was dire£ted for the mufcles of his jaws 
and neck, which were moft feverely eonvulfed ; indeed the 
maflcter mufcles were to the touch like wood. 

I ith. The patient was no better: I began to defpair of 
him: Emollient cljrfters were thrown up morning and 
evening, he being very coftive, as well from the ufc of 
the opium, as from the effedls of the difeafe. His miud 
was clear and undifturbed, he had no fleep, nor even 
drowfmefs ; nor did there appear any of the ufual effeds 
of opium given in much fmaller quantities. However I 
knew that nothing but opium could anfwer our purpofe, 
and though I had gone as great lengths with it as any one 
in thefe parts would venture, yet I not only perfifted in its 
ufe, but increafed its quantity to 'sifs. in fix powders, ufmg 
lefs nitre and camphor. 

1 2th. Having taken the laft fix powders, he thought his 
fpafms recurred lefs frequently. Yet there was no relax- 
ation of the mufcles of the jaws, nor any other favourable 
alteration. His clyfters were repeated, the baths and lini- 
ment continued, and his powders were again ordered. 

i^th. Every thing continued the fame. He had no 
fleep, nor any relaxation of the mufcles. His difcharges 
by the clyfters were hard dry fcybals; his mind was ftill 
calm, and not a funSion of it impaired, or in the leaft 
altered. He was wakeful in the day as ufual, and in the 
evening had an inclination to reft, but continued to be 
difturbed by thefe dreadful fpafms. 

Still between hopes and defpair T ordered fix powders 
with tijuo drachms of opium which was twenty grains of 
pure folid opium in each dofe, to be given every three 
hours. i/^h. 
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14/A. Having taken all thefe, he was rather eafier, his 
fpafms were lefs frequent, yet no perceptible relaxation 
of the mufcles of his lower jaw. followed. His diet was 
continued as above. His clyfter produced the fame dif- 
charges as before. He was eafier always after the general 
bath, and the rubbing in of the liniment, all which were 
continued, and as I had ventured as far with opium as I 
thought it prudent, I ordered as follows : 

, R PuK Contray. Comp. *) •/ • . ' 

. Cinnab. Antim. /• ana 7,j/s. • • » '•• 
Opii pur. J 

Mofch. Chinens. x/s to be divided into fix 
parts, and one to be given every three hours. 

15/A. He faid he was eafier, had a very little fleep; his 
fpafms were lefs frequent, and he was in better fpirits. 
This encouraged me to hope for a relaxation of thefe cruel 
fpafms, which have been fatal to fo many. I therefore 
boldly returned to the former dofe of opium, and gave ^ij 
in the powders with the mufk and cinnabar. 

i6th. The patient found himfelf much the fame as yef- 
terday. His baths, liniments, clyfters, frictions and pow- 
ders were repeated. 

ijth. He found himfelf much eafier to day, his pow- 
ders were repeated, and his fpafms were much relaxed every 
where, except in his right leg which was very painful. 
The mafleters gave way a very little, fcarcely perceptible. 

18/^* He was much the fame as yefterday, having 
gained however a little ground. The fame means were 
continued, and his powders repeated. 

ig//j. He was rather better, and more free from pain; 
he could fit up; the mufcles of the back part of the body 
were fo far relaxed as to admit of that poflure, without 
much pain. He moved his lower jaw from fide to fide 
with fome eafe. The fame powders. Sec, were continued, 

20th. He could open his mouth fo far as to admit my 
little finger into it, but this was done with a horrid grin, 
and I was afraid the fpafm would return with the effort, 
which is very common. The medicines were repeated. 
Vol. L . C3 21/. 
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2 ift. He was much in the fame condition ; ftill had 
fpafms at greater diftances, had fome fleep, and faid he 
could eat, but I was unwilling to hazard the experiment. 
His liquid food was continued, his medicines were repeat- 
ed, and every thing obferved with the fame care as before. 

22d. He continued to mend; has had fome fleep; the 
maflfeters were relaxed ftill more; the fpafm recurred lefs 
frequently. He complained of lownefs of fpirits, and 
was defirous of tobacco to fmoak, which was allowed. 
He had a mixture of four fpoonfuls of old rum in a pint 
of warm water. His powders were ordered as before 
with 5/ of opium, and the ufual quantity of mufk, to be 
given every four hours only. 

2 3 J. He was much better, had fome fleep, opened his 

mouth, could chew, and ftill enjoyed a calm undifturbed 

mind. His powders were repeated with Bjj of opium 

'which makes fifteen hundred grains of f olid opium taken in 

feventeen days. 

24/A. He had better reft laft night and more fleep than 
during his illnefs before. He eat a bit of lamb, could 
open his mouth no farther than yefterday, but his fpafms 
recurred Icfs- frequently. His powders with Bjj of opium 
were ordered as before. 

2^th. He was much better in all refpefts; he flept 
pretty well laft night, and could move his legs and arms 
very freely. There was ftill a fpafm on his mafleter 
mufcles, as he could not freely open his mouth. Nothing 
'was ordered but a continuance of his baths, liniments, clyf- 
ters, fridions. The powders ordered for him yefterday 
not being yet expended. 

26th. He continued to mend, although he had not tak- 
en about twenty grains of opium the two preceding days. 
There was no alteration in his fpirits. The fpafms were 
more relaxed. From this time he was vifited lefs fre- 
quently, his medicines given more irregularly, but as he 
had fpafms which recurred now and then 'till the 15th of 
July he had his bath continued, and took about rjfs of 
mufk, and 96 grains of opium in that fpace. 

J^b 20th. 
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July 20th. He is now perfeftly well, in good fpirits, 
and finds no inconvenience from his preceding ficknefs, 
nor any mifchief from the amazing quantity of opium he 
has fwallowed down. It is to be noted that from the i6th 
he was put upon a courfe of nervous pills ex G. Aflafoetid. 
and Cinnabar of Antimony without any opium. 

Left any perfon (hould imagine the opium which was 
made ufe of in this cafe, might not be good, I think pro- 
per to add that it was freih, and appeared to be very good, 
being procured from MeiTrs. Beaven, Druggifts in Lon- 
don; and that it always anfwcred to the ufual efFefts of 
opium in the common dofes, in every other inftance, hav- 
ing made fufficient ufe of it in my pradice, to be certain 
of its quality. 



Jn account of the effeas of the STR AMMONIUM, 
or Thorn-Apple, by Benjamin Rush, M. D. Profef^ 
for ofChymiJlry^ in the College of Philadelphia. 

T WAS called to a child, (between three and four years 
* old) a few days ago, which appeared to be ill with a vio- 
lent fever, delirium, tremors in her limbs, and a general 
eruption on her (kin, accompanied with a confiderable 
fwelling, itching and inflammation. As the fealbn for in- 
flammatory difeafes was now over, (it being the beginning 
of Auguft) and as I had neither feen, nor heard, of any 
cafes which bore the leaft refemblance to this in the city, 
I acknowledge I was much furprifed at it, and knew not 
what caufe to call in, to account for a fever attended with 
fuch acute fymptoms, at a time of the year, when moft of 
people, efpecially children, were fubjed: to complaints of a 
very difl^erent nature. As her pulfe was pretty full and 
ftrong, I immediately ordered her to loofe a little blood, 
and gave her a few laxative medicines. Befides thefe, I 
ordered her to be put into a warm bath, and recommended 
the application of ftimulating cataplafms to her feet. The 

opening 
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opening medicines operated the evening after I gave them^ 
and brought away a great number of the afcarides worms 
which I far from thinking were the caufe of her difordery 
as the fymptoms ftill continued with as much violence as 
ever. I cannot help remarking here, that two of the moft 
powerful vermifuge medicines we are acquainted with, viz. 
the Anthelmia^ or JVonn Grafs of Jamaica,* and the Carolina 
Fink Rooty are both confiderably narcotic, and when taken in 
too large quantities produce eflFeds fomewhat fimilar to 
thofe of the Strammonium. Do their vermifuge depend 
upon their narcotic qualities alone ? Are all narcotic fub- 
ftances vermifuge ? Or may not they be rendered fo, by 
adminiflering purges after them, in the manner we are 
direded, after ufing the worm grafs or pink root? Thefc 
are queftions, which are perhaps foreign to our prefent 
fubjedl, and yet when refolved, may have their ufes in me- 
dicine. But to return j the mother of the child finding 
moft of the remedies we had ufed inefFe<3aial, informed me 
for the firft time, that they had a quantity of Stramonium 
growing in their garden, where the child generally play- 
ed, and that ilie recolle<^ed that fhe had been once difor- 
dered in a flight manner, from eating fome of the feeds of 
it. This led me immediately to treat her complaints in a 
very different manner from that I had formerly done. I 
gave her a puke of two grains of Tart. Emetic, difiblved 
in water by fpoonfuls. It vomited her feveral times, but 
brought nothing but phlegm from her ftomach. After 
this I gave her fweet oil in large quantities, mixed with a 
little of the oleum Ricini, which in a little time brought 
away a great number of the Strammonium feeds. The 
relief fhe got from this evacuation, encouraged me to re- 
peat the fame medicine, which I did every day for near a 
week, till I began to flatter myfelf they were all difcharged 
from the body. But notwithftanding this, fhe was far 
from recovering fo rapidly as we wiflied. The tremors 
flill continued in her hands at times; her delirium abated, 

but 

• Sec Dr. Brown*i Natural Hiftory of Jamaica. 
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but it left her ftupid and blind. The pupils of her eyes 

were much dilated, and fhe catched at the bed clothes 

and at every thing around her, in the fame manner as a 

per Ton in the laft ftage of a fever. As I was perfuaded the 

oil ihe had taken, had evacuated all fuch of the feeds as were 

in the guts, I began to fufpeft, that her complaints were 

IHll kept up by a few feeds which ftill remained in her fto- 

mach. I therefore gave her four grains of Tart, emetic, ^ 

in the manner I formerly mentioned, and had the pleafure 

to find, that it brought up above eighty of the feeds, the 

fecond time it puked her. Finding the ftupor and blind- 

nefs ftill continue, I repeated the puke, which brought 

up above twenty more. Upon this all her complaints va- 

nifhed, and in a few days flbe appeared perfedly well. 

It may perhaps appear furprizing to fome, how fo many 
of the feeds of the Strammonium ftiould be lodged folong 
in a child's ftomach, without producing much worfe ef- 
fe£ls than thofe we have mentioned, efpecially when we 
confider the accounts which Dr. Stork has given us of the 
eflFe£ts of a very fmall quantity of it. In order to account 
for this, we muft remark, that the feeds the child fwaU '^ 

lowed were of the laft year's growth, and were become 
fo dry and hard as to refemble little pieces of horn. Be- • • 

fides the feeds of the narcotic plants in general contain but 
very little of their virtues; even the feeds of the poppy 
itfelf may be taken in large quantities, without producing 
any of the effects of opium. Dr. Stork^s experiments 
were made entirely with the extrad: of the Strammonium, 
two grains of which contain more of the narcotic quality 
of the plant, than three hundred of the dried feeds. 

My chief defign in relating the above cafe, is to make 
two obfervations, which may be of ufe in other cafes. 

I. We learn the wonderful connexion between the fur- * : 

face of the Ikin and the alimentary canal. Eruptions 
upon the fkin are generally attributed to an acrimony in 
the blood. In the prefent cafe we fee an eruption occafi- 
oned by acrid fubftances irritating the ftomach and bowels. 

It 
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It would be eafy to point out feveral other matters both of 
a vegetable and animal nature, which produce effects of 
the fame kind almoft as foon as they are received into the 
ilomach, and long before they are fuppofed to have un- 
dergone its adion, or of being mixed with the blood. Jt 
is impoffible to tell, what fpecies of the eruptive difeafes are 
occafioncd by the prefence of morbid matter in the primal 
viae; but in all thofe cafes, where it is doubtful, it would 
not be amifs to fufpe£t it, and to order our medicines ac- 
cordingly. Dr. Korr (of St. Croix) informed me, that he 
had once an obftinate humour upon his arm, which alter- 
nated with a complaint in his ftomach, arifing from the too 
great predominance of an acid, and that he was never able 
to remove it with all the applications he could ufe, till he 
cured the diforder in his ftomach by bitter and aftringent 
medicines. 

A fecond obfervation upon the above cafe, which I 
would beg leave to make Is, that pukes may often be 
given to evacuate the contents of the ftomach, and not- 
withftanding they work tolerably well, may not anfwer 
the purpofes we intended by them. How often do we 
difcover the ftrongeft marks of worms being lodged in the 
ftomach, and yet how feldom are we able to bring them 
up from thence, by the ordinary pukes we adminifter. In 
this, and like cafes therefore, it ftiould be our prac- 
tife to increafe the dofes of our vomits, or to give 
fuch fubftances as will deftroy the life, or virus of 
thofe things we would wifti to expel from the ftomach. 
Had the laft puke, which I gave to the child, which had 
eaten the Strammonium feeds, failed of bringing them up, 
I have no doubt, but what the plentiful ufe of acids *, 
(which are fuch powerful antidotes to other narcotic fub- 
ftances,) would have rendered them harmlefs. And if we 
may be allowed to reafon from analogy, I think we may 
prefume, that there is fcarcely a poifonous fubftance in na- 
ture but what has an antidote provided for it. What thefe 

antidotes 

• Since writing the above, I have had the pleafure of hcariiw^ from Dr. Tbomat Bond, and 
Dr. Harris, an account of the good effeds of lemon juice in a iunilar cafe, after the ftrongeft 
pukes had been given to no purpofe. 
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antidotes are, can never be determined by reafoning a 
prioriy but muft be found out by experiments alone. Con- 
fidering the frequency of the accidents \vhich arife from 
poifons, and the little relief we are able to afford in them, 
I cannot help thinking an enquiry into this fubjedt a mat- 
ter of great importance, and well worthy of the attention 
of the faculty of phyfic. 



An ENQUIRY into the nature j caufe and cure of the 
ANGINA SUFFOCATIVA, or Sore Throat Diftemper^ 
as it is commonly called by the inhabitants of the city and 
colony of Nenv-Yorky ^c. -By Samuel Bard, M. D^ 
and Prof effor of the PraSlice of Phyjic in King^s Colleger 
NenV'York\ communicated to ]ohn Morgan, M. D^ 
F. R. S. Prof effor of the Theory and PraSiice of Phyftc 
in the College of Philadelphia. 

^ JS a faithful and accurate hijiory of difeafes^ their va-^ 
-^ rious fymptoms and method of cure ^ is the mof effec^ 
** tual ivay of promoting the art of healing ; phyftcians fhould 
*' defcribe ivith the utmofl care^ the dijeafes they nvould 
** treat of and the good and bad effeSis of any method or 
" medicines they have ufed in them. But in a moreparti^ 
** cular manner is this nece/fary^ ivhen any neiv and nn-^ 
" common dijlemper occurs^ of ivhich the peculiar patho^ 
^^ gnomonic and diagnoflic ftgns fhould be carefully laid 
** doivny and a particular account given of %vhat evacu^ 
** at ions J regimen and medicines nvere ufeful or hurtful in itT 

^-Huxham on Fevers, p. 267. 



»f» 



FROM a convidion of the truth and importance of 
thefe obfervations, and in obedience to the precept 
of fo great a man as Huxham^ I have determined to attempt 
the hiftory of a difeafe, which has lately appeared among 
the children of this city, and which, both as an uncommon 
and highly dangerous diftemper, well deferves an attentive 
confideration. In delivering it therefore, I (hall firft care- 
fully 
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fully enumerate the fymptoms with which it was attended, 
and defcribe the appearances which occurred on infpedting 
* the bodies of fuch as died of it; and then lay down the 

method of cure which has been found to be moft fuccefs- 
ful in its treatment. 

In general, this difeafe was confined to children under 
ten years old, though fome few grown perfons, particu- 
larly women (while it prevailed) had fymptoms very fimi- 
lar to if. Moft of thofe who had it were obferved to 
droop for feveral days hefore they were confined. And 
the firft fymptoms, in almoft every cafe, were a (lightly in* 
flamed and watery eye, a bloated and livid countenance, with 
a few red eruptions here and there upon the face, and in 
one cafe a fmall ulcer in the nofe, whence oofed an ichor 
fo (harp as to inflame and erode the upper lip. At the fame 
time, or very foon after, fuch as could fpeak, complained 
of an uneafy fenfation in the throat, but without any great 
forenefs or pain. Upon examining it, the tonfils appeared 
fwelled and flightly inflamed, with a few white fpecks 
upon them, which, in fome, increafed fo as to cover them 
all over with one general flough; but this, although a fre- 

^"^ , quent fymptom, did not invariably attend the difeafe; and 

fome had all the other fymptoms without it. The breath 

^. was either no ways offenfive, or had only that kind of 

fmell which is occafioned by worms ; and the fwallowing 
was very little, if at all impeded. 

Thefe f}mptoms, with a flight fever at night, continu- 
ed in fome for five or fix days, without alarming their 
friends; in others a difficulty of breathing came on with- 
in twenty-four hours, efpecially in the time of fleep, and 
was often fuddenly encreafed to fo great a degree as to 
threaten immediate fuffbcation. In general, however, it 
came on later, increafed more gradually, and was not con- 
ftant; but the patient would now and then eiljoy an in- 
terval of an hour or two, in which he breathed with eafe, 
and then again a laborious breathing would enfue, during 
which he feemed incapable of filling his lungs, as if the 
air was drawn through a too narrow paflage. This 
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This ftage of the difeafe was attended with a very great 
and fudden proftration of ftrength; a very remarkable 
hollow dry cough, and a peculiar change in the tone of the 
voice; not eafily defcribed, but fo fingular, that a perlbn 
who had once heard it, could almofl: certainly know the 
difeafe again by hearing the patient cough or fpeak. In 
fome the voice was almoft entirely loft, and would conti- 
nue very weak and low for feveral weeks after recovery, 
A conftant fever attended this difeafe, but it was much 
more remarkable in the night than in the day time; and 
in fome there was a remarkable remiffion towards morning. 
The pulfe at the wrift was in general quick, foft and flut- 
tering, though not very low, and it was remarkable, that 
at the fame time the pulfations of the heart were rather 
ftrong and fmart than feeble. The heat was not very 
great, and the fkin was commonly moift, 

Thefe fymptoms continued for one, two, or three days. 
By that time it was ufual for them to be greatly increafed 
in fuch as died; and the patients, though commonly fome- 
what comatous from the beginning, now became much 
more fo; yet even when the diforder was at the worft, they 
retained their fenfes, and would give diftinft anfwers, when 
fpoken to; although on being left to themfelves, they lay 
for the moft part in a lethargic fituation, only raifmg up 
now and then to receive their drink. Great reftlefsnefs 
and jadation came on towards the end of the difeafe, the 
fick perpetually toffing from one fide of the bed to the 
other, but they were ftill fo far comatous as to appear to 
be afleep, immediately upon changing their fituation or 
pofture. An univerfal languor and deje£tion were obferved 
in their countenances; the fwelling of the face fubfided; 
a profufe fweat broke out about the head, neck and breaft, 
particularly when afleep; a purging in feveral came on; 
the difficulty of breathing increafed, fo as to be frequently 
almoft entirely obftru£ted, and the patient died apparently 
from the fuffocation. This commonly happened before 
the end of the fourth or fifth day; in feveral within thirty- 
fix hours from the time the difficulty of breathing came 

Vol. I. D 3 on 



'u ^ 



Digitized by 



Google 



391^ MEDICAL PAPERS: 

on firft. One child, however, lived under thefe circum- 
ftances to the eighth day ; and the day before he died, hii 
breath and ^jhat he expedtorated, was fomewhat ofFenfive; 
but this was the only inftance in which I could difcovcr 
any thing like a difagreeable fmell, either from the breath 
or expectoration^ 

j^Out of fixteen cafes attended with this remarkable fuf- 
focation in breathing, feven died ; five of them before the 
fifth day, the other two about the eighth. Of thofe who 
recoveredi, the difeafe was carried off in one, by a plenti- 
ful fallivation, which began on the fixth day; in mod of 
the others by an expe(H:oration of a vifcid mucus. 

I diftinguifti between the fallivation and expedoration, 
becaufe in one the difcharge feemed to come from the fali- 
vary glands, and was attended with little or no cough ; in 
the others it manifeftly came from the trachea, and was at- 
tended with an inceflant cough ; and 1 judged the falliva- 
tion to have been a natural crifis, as the patient had taken 
but grs. vi of calomel before it came on. Her gums were 
not inflamed, her teith were not loofe, nor had her breath, 
or faliva, the fmell of perfons under a mercurial (alivation. 
In this cafe the voice, in the fpacc of a few hours, from 
being pretty ftrong and loud, became fo low as to be with 
difficulty heard. 

One of the firft families in which this difeafe appeared, 
was that of Mr. William Waddell of this place. He had 
feven children in his family, all of whom were taken ill 
one after another; the four firft had the difeafe as I have 
juft now defcribed, and three of thefe died; the one who 
recovered was the inftance I mentioned, in -which the dif- 
eafe was carried off by a fallivation. The other three 
were the youngeft. They had not the difficulty of breath- 
ing, but in its ftead very troublefome ulcers behind their 
ears. Thefe began with a few red pimples, which foon 
ran together, itched violently, and difcharged a great deal 
of very ftiarp ichor, fo as to erode the neighbouring parts, 
and in a few days fpread all over the back part ot the ear, 
and down upon the neck. They all had a fever, particu- 
larly 
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larly at Dight^ and one of them had a perpetual tenefmus* 
This fymptom appeared in feveral who had the difficulty 
of breathings but in none to fo remarkable a degree as ia 
this child. 

After thiS) many other children had fimilar ulcers be-' 
hind their ears; and fome of them feemed (lightly aflPec- 
ted with the difficulty of breathing; but it never became 
alarming while this difcharge continued. Thefe ulcers 
would continue for leveral weeks^ and appeared covered in 
fome places with floughs, refembling thofe on the tonfils ; 
and at lad grew very painful and uneafy. 

In fome cafes they were attended with fwellings of the 
parotid and fublingual glands, which fubfided on the 
eruptiorw appearing behind the ears, and difcharging free- 
ly, and again fwelled upon the difcharge being checked. 

I met with but two inftances of any thing like this com« 
plaint in adult perfons* Both of thefe were women ; and 
one of them had affiled in laying out two of the children 
that died of it^ At firft her fymptoms refembled rather 
an inflammatory angina, but about the third day the ton- 
fils appeared covered with thick floughs; her pulfe was 
low and feeble; ihe had a moid Ikin; a dej'e<aion of fpi— 
rits ; and fome degree of anxiety, though nothing like the 
difficult breathing of the children. ' 

The other was a f^ldier's wife, who for fome time, be- 
fore fhe perceived any compliant in her throat, laboured 
under a low fever. Her tonfils were fwelled, and entirely 
covered wittfloughs, refembling thofe of the children; but 
her breath was more ofFenfive, and (he had no fuffocatiori.. 

I have had an opportunity of examining the nature and 
feat of this difeafe, from difledion, in three inftances* 
One was a child of three years old. Her firft complaint 
was an uneafinefs in her throat. Upon examining it the; 
tonfils appeared fwelled and inflamed, with large white 
floughs upon them, the edges of which were remarkably 
more red than the other parts of the throat. She' had no 
great forenefs in her throat, and could fwallow with little 
or no difficulty. She complaiqed of a pain under her 
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left bread; her pulfe was quick, foft and fluttering. The 
heat of her body was not very great, and her {kin was 
moift; her ^ce was fwelled; (he had a confiderable pro- 
ftration of ftrength, with a very great difficulty of breath- 
ing; a very remarkable hollow cough; and a peculiar 
change in the tone of her voice. The next day her dif- 
ficulty of breathing was increafed, and (he drew her breath 
in the manner before defcribed, as if the air was forced 
through too narrow a pafTage, fo that flie feemed incapa- 
ble of filling her lungs : She was exceedingly reftlefe, tof- 
fing perpetually from fide to fide, was fenfible, and when 
afked a queftion, would give a pertinent anfwer, but 
otherways (he appeared dull and comatous. All thefe 
fymptoms continued, or rather increafed, untill the third 
night, on which (he had five or fix loofe ftools, and died 
early in the morning. 

Upon examining the body, which was done on the af- 
ternoon of the day (he died, I found the fauces, tvula, 
tonfils, and root of the tongue interfperfed with (loughs, 
which ftill retained their whiti(h colour. Upon removing 
them, the parts underneath appeared rather pale than in- 
flamed. I perceived no putrid fmell from them, nor was 
the corps in the leaft ofFenfive. The oefophagus appeared 
as in a found fiate. The epiglottis was a little inflamed, 
on its external furface, and on the inner fide, together 
with the infide of the whole larynx, was covered with the 
fame tough white floughs, as nhe glands of the fauces. 
The whole trachea, from the larynx down to its divifion 
in the lungs, was lined with an infpifTated mucus, in form 
of a membrane, remarkably tough and firm; which, when 
it came to the firft fubdivifions of the trachea, feemed to 
grow thin and difappear : It was fo 'tough as to require no 
inconfiderable force to tear it, and came out whole from 
the trachea, which it left with much eafe; and refembled 
more than any thing, both in thicknefs and appearance, a 
Iheath of thin (hammoy leather. The inner membrane of 
of the trachea was flightly inflamed; the lungs too ap- 
peared inflamed as. in peripneumonic cafes; particularly 
fc the 
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tfie right lobe, on which there were many large livid fpots, 
though neither rotten or offenfive j^ and the left lobe had 
fmall black fpots on it, refembling thofe maric8 left under 
thefkui by gun powder. Upon cutting into any of the 
larg/er fpots, which appeared on the right lobe, a bloody 
fanies iffued from them without frothing, whereas upon 
cutting thofe parts which appeared found, a whitifh froth, 
but flightly tinged with blood, followed the knife. 

This is a faithful hiftory of this complaint, . as it ap- 
peared in all the cafes I have met with. 

Dr. Douglasy ofBoflon, in the year 1736, publilhed 
an account of the firft appearance of the difeafe in this 
country; from which I find that it put on much more ma^* 
lignant and putrid fymptoms at that time, than it has late- 
ly been attended with, efpecially in this city, where dif- 
eafes of the putrid kind feldom occur; and was fo con- 
flantly attended with the eryfipelatous fymptoms^ that he 
termfrit an er^iptive miliary fever, with an angina ulcuf- 
culoia; And even in this place, fome of the oldeft, and 
mod rei{>edlabl6 praiflitioners^ affure me, they have feen, 
but a few years ago, the fame difeafe of which I am now 
treating, attended both with the eryiipelatOHS appearances 
and highly putrid fymptomsr 

Upon the whole, I am led to conclude that the prefent 
difeafe, as well as other fimilar difeafes, which have made 
their appearance at different times, and in different places, 
arofe from a particular difpofition of the air, or miafmata 
Jut generis) which more or lefs^ according to particular 
circumflances, generate an acrimony in the humours, and 
difpofe them to -putrefadion ; and which have a (ingular 
tendency to attack the throat and trachea, aflFeding the 
mucous glands of thefe parts, in fuch a way, as to occafi- 
on them to fecret their natij^ral mucus, in greater quanti- 
ties than is fuflScient for the purpofes of nature: And 
which in this particular fpecies, when fecreted, is either 
really of a tougher or more vifcidconfiftence than natural, 
or is difpofed to become fo from refl and (lagnation. 
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The difeafel have defcribed, appeared to me to be of an 
infe<Jlious nature, and as all iiifeftron muft be owing la 
fomething received into the body, this, therefore, what- 
ever it is, being drawn in by the breath of a healthy child, 
trritates the glands of the fauces^tid trachea, as it pafles 
by them, and brings about a change in their fecretions. 
The infe£tion, however, did not feem m the prefent cafe 
to dejJend fo much on any generally prevailing difpofition 
of the air, as upon effluviae received from the breath of 
infedled ^p-jrfons. This will account why the diforder 
fliould go through a whole family, and not afFedl the next 
door neighbour ; and hence we learn a very ufeful leflbn*, 
namely, to remove all the young children in a family, as 
foon as any one is taken with the difeafe; by which cauti- 
on, I am convinced, many lives have been, and may again 
be preferved. ^ 

I fhall now proceed to deliver the method of cure, which 
was found inoft fuccefsfu! in the difeafe, as fai* as it fell 
under my own obfervation. And in the fir ft place, as 
from all the fymptoms related, it is evident that this dif- 
order is not always, and' in every ftage, attended with any 
remarkable degree of putrefcency; and from thedifledli- 
ons it appears, that an inflammation of the lungs, if not 
the caufe, may at leaft be the confequence of thediftemp- 
er, one would imagine that V. S. and evacuations were 
not totally to be forbid ; and accordingly we find Dr. Dou-^ 
glafs direding us, that if the fever is "high, and the pati- 
ent is plethoric or accuftomed to venefeftion, to take away*" 
fome blood, but with difcretion : And if the tonfils are 
much inflamed, with great pain and difficulty in fwallow- 
ing, to ufe venefedion in the jugulars. And Huxham ac- 
knowledges, in the ulcerous fore throats of which he 
treats, " That there were certainly fome of them with a 
" pretty fmart fever that bore bleeding at the beginning 
*' with advantage, and that he was obliged in feveral to 
** give nitre with diaphoretics.'* 

But Fothergill fpeaking of the fore throat diftemper, 
which came under his notice, and which feems to be of a 
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tnore.highly putrid kind, alTures us, that although in fuch 
cafes he has been induced to order bleeding, yet it did not 
appear to have any advantageous effects ; and concludes, 
that nothwithftanding the vehemence of the fymptoms, it 
is proper nn general to omit this evacuation ; nor can I 
hear of any perfon who has ufed it, in the fore throat 
(which appeared lately amongft us) with fuccefs; fo that 
I hardly dare venture to prefcribc it, but rauft leave it to 
the difcretion of the phyfician, until farther experience 
ihaH confirm its utility, or forbid its ufe. 

There is fomething very fingular in the tendency of the 
virus in this difeafe, as I have already hinted, to attack 
the throat and trachea, nor are the eflFedts its produces there 
lefs remarkable. Dr. Fothergilly in his account of the pu- 
trid fore throat, defcribes the floughs on the tonfils, as 
mortified efcars ; but in that fpecies of fore throat I met 
with, they appeared as in the trachea, to be nothing more 
than the mucus of the part, preternaturally thickpned into 
the form of a membrane. At firft I imagined this to be 
only a peculiar kind of pus, which is fometimes found 
upon the furface of internal inflamed menabranes; but 
upon removing it, the membrane of the trachea did not ap* 
pear to have been fufficiently inflamed, to juflify fuch an 
opinion. And in a cafe I lately bad an opportunity of 
examining, where the patient died of a very violent inflam- 
mation of the internal membrane of the trachea, there was 
no fuch mucous lining to be difcoveted upon it. Nor can 
I think it the effeft of any fpafm or conftri^ion of the lungs, 
as I never knew it remarked as occuring in fuch as have 
died of fpafmodic ailhmas, nor is it long fmce 1 had an op- 
portunity of being fatisfied as to this particular, in the cafe 
of a failor, who adually died in a violent fit of a fpafmo- 
dic afthma, which had lafted for feveral days; and yet 
there was not the lead appearance of any fuch mucous 
membrane after death, either in the large or fmaller 
branches of the trachea. This morbid appearance is par- 
ticularly noticed by feveral gentlemen who have favoured 
us with an account of the difliidions of thofe who ha^e 
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died under an angina*. Dr. Monroy fen., found it in fevc^ 
ral he diiTeded, 2Sidi'\ Rolandus Martin^ Profeffor of Ana- 
tomy at Stockholm, mentions a very remarkable inftance 
of ity where this mucous membrane defcended into the 
minuted branches of the trachea arteria, growing thinner 
as it defcended deeper into the lungs, until it refembled the 
membrane which lines the (hell of an egg. He adds, that 
the lungs were not inflamed, nor in the lead injured, fo 
that the infant died merely from the fufFocation. And 
even thofe who have written of the ulcerous fore throat, 
as Drs. Huxham and Douglas^ and have not given the ap- 
pearances from diffedion, yet have mentioned many mu-^ 
cous linings being expedorated, which Douglas compares 
to the cuticle raifed by verdcations, and Huxham con- 
ceived to be really pieces of the internal membrane of the 
the trachea. So that this is a circumdance which feems 
to be peculiar to the difeafe; and I believe thofe who die, 
on thefecond or third day, with the drangulated breathing, 
are generally fuffbcated by this membrane. The afiedion 
therefore, of the mucous glands, mud be conddered as 
the proximate caufe of this difeafe, and readily accounts 
for all the other fymptomsj and from it only, efpecially 
in the beginning of the complaint, can we fafely draw our 
indications of cure; paying at the (amejjme a^condant at- 
tention to any fymptoms of putrefcency that may ocqur. 

And it is from viewing the difeafe in this light only» 
that we can account for the ufe of Mertury in it; a medi- 
cine, which if we condder it as a fpafmodic complaint, 
cannot poflibly have any good effect; or if we look upon 
it merely as a putrid difeafe, feems direftly contrary to every 
intention of cure; but which, neverthelefs, undoubted ex- 
perience has proved to be highly benedcial. And indeed, if 
we condder the peculiar acrimony which this difeafe oc- 
cadons in the fluids in general, independent of putrefac- 
tion, and the infpidation of the mucus of the trachea, we 
might reafonaSly cohclude apriore^ that Mercury, which 
in general corrects acrimony in a very remarkable manner, 
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tliins all the mucous fecrctions, particularly thofe of the 
mouth and fauces, and aflFeds the breath very early, would 
be beneficial in it, and either prevent the formation of this 
membrane, or promote its feparation and expulfion, when 
already formed. Dr. Douglas viewing the matter in this 
light nrft tried it, and meeting with fuccefs, afterwards 
recommended it to others; and in a very few words has 
explained both his theory and practice in this particular. 
*' Any afFeftion of the throat (fays he) does frequently 
♦' produce a natural ptyalifm. Mercurials ufed with difcre-^ 
*♦ tion, area kind of fpecific in fiich like ulcers and ulcuf- 
^* cula, and in fad here moiften the throat and mouth, flop 
*♦ the fprcading of the ulcufcula, and promote the calling 
** off of the (loughs J and as an acceflary advantage, the pa- 
" tients being moftly children, deftroyed worms. Amongft 
" all the preparations calomel anfwered beft. The gentle 
" vomiting and few ftools that rt occafioned in fome, 
" did not confound the natural courfe of the diftemper. 
** Turbith produces too ftrong a revulfion, and the erup- 
** tion is thereby too much diverted. This diftemper did 
** not well bear any other evacuation but Mercurials, And 
in another place, fays, *• the defpumation of this acrid in- 
" quination of the juices in our diftemper, that is, its na- 
*' tural crifis, feems to be by the patent and falutary emunc- 
" tories of the fauces and {kin. In corrofive taints, v. g. 
" venereal and others, a mercurial ptyalifm, and fudorific 
" decodion of the woods anfwer beft, this gave us the 
** hint of promoting the tendency of nature in our illnefs, 
" by mercurials and gentle breathing fweats in bed, which 
*' with good management feldom failed, excepting where 
** the necrofis was irremediable from the beginning.*' 

There is a Angularity in this Gentleman's ftile, but his 
obfervations are accurate and judicious; and, as he fays him- 
lelf, being founded upon real, not imaginary cafes, muft 
therefore be of permanent truth. And indeed the cafe I 
met with, in which the diforder (and in no trifling degree) 
was carried off by a very copious falivation, is, of itfelf, 
Vol. I. E3 almoft 



Digitized by 



Google 



399 MEDICAL PAPERS. 

almoil a fufficient vindication of this praAice; and toge>- 
ther with the cafe of that child whofe body I firft opened^ 
where I faw the mod powerful antifeptica faithfully admi- 
aiftered) which not only failed offuccef8,but did not event 
mitigate the fymptoms, was what firft led me to enquire 
more minutely into the nature of the difeafe^ and of the 
remedies which had been ufed with moft fuccefs in its 
cure.— ^ Upon reading Dr. Douglajs^s little eflayt (which 
gave me the greater fatisfadion becaufe he wrote upon the 
difeafe as it appeared in this country, and under his own 
immediate obfervation,) I found he placed his chief de- 
pendence upon mercurials, which I was the more readily 
induced to make trial of, from the appearance I found 
from difTe&ion, and the idea I thence naturally formed of 
this complaint; and the experience I have had of their 
good effeds, fully juftifies the recommendation Dr. Doug-- 
lafs has given of them} as the more freely I have uted 
them, the better efFeds I have feen from them. Calomel 
is what I have commonly ufed, and have given it to the 
quantity of 30 or 40 grains, in five or fix days, to a child 
of three or four years old ; not only without any iH effedUr 
Jbut to the manifeft advantage of my patient; relieving 
the difficulty of breathing, and promoting the cafting off 
the floughs, beyond any other medicine. That it may 
more immediately enter the blood, and zQi more power- 
fully as an attenuant, it fhould at firft be joined with a 
mild opiate; and what is a little remarkable, is, that givea 
in this way, it feldom or never raifed in children any fa- 
livation; though indeed I fhould be apprehenfive of no ill 
confequences from it, if it fhould. After the firft or fecond 
dofe, the opiate fhould be ommitted, as then the mercury 
will not be fo apt to go off by the inteftines> and the opiate 
if continued will, by leffening the fenfibility of the tra- 
chea, counterad in fome meafure the attenuating effeds 
of the calomel, and alfo increafe the coma. The opera- 
tion of the calomel, as an expectorant, will be very much 
promoted by a prudent u£e of oxymel of fquills, or leaft 
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that (hould purge, by ipecacuahna^ given fo as to puke 
two or three times. 

But although I confider mercury as the bafis of the cure, 
efpecially in the beginning of this difeafe, I by no means 
intend to condemn, or omit the ufe of proper alexiphar- . 
mics and antifeptics; of which the ferpentaria, contrayerva, 
and Peruvian bark are the moft powerful, and have been 
ufed with the greateft fuccefs. Sweating is ceitainly one 
way, by which nature carries off this difeafej infomuch 
that Huxham declares he did not remember to have had 
one patient mifcarry, who fell into a foft, eafy, univerfal 
fwcat ; And therefore, whatever method of cure was pur- 
fued, this (hould be always connedled with it. The pati- 
ent £hould be kept in bed, and as the difeafe has a putrid 
tendency, the diaphoretics (hould be of the alextpharmic 
and antifcptic kinds. The bark is certainly a moft pow- 
erful antifcptic, and when the fymptoms of putrefaftion, 
fuch as a moift clammy (kin, highly putrid breath, and 
haemorrhages appear, muft be attended with advantage. 
But early in the difeafe, while the (kin continues dry, at- 
tended with a great diflSculty of breathing, and the fymp- 
toms of inflammation rather than thde of putrefaction pre- 
vail, it (hould be omitted; and here the removal of the di& 
order (hould be attempted, chiefly, by mercurials and mild 
fudorifics. And indeed I think the whole art, in the cure 
of this difeafe, depends upon properly timeing thefe reme- 
dies, and infifting upon one or the other, as the fymptoms 
of putrefaction do, more or lefs, prevail. 

But befides a falivation, and fweating, nature frequently 
carries off this difeafe by an eruption on the (kin, ulcers 
behind the ears, or in otlier parts of the body, or an exter- 
nal fwelling of the throat, all of which feem evidently to 
indicate the ufe of blifters. And accordingly Drs. Fother-^ 
gill and Huxham recommended them; particularly Dr. 
Huxham^ who fays he has fometimes bliftered the throat 
from ear to ear with great fuccefs. It has indeed been faid, 
that they fometimes produced mortifications, and that even 
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the difcharge they occafioned, feemed to be more than the 
patient could bear; but as I have never heard this remark 
Qonfirmed, I cannot help imagining, that the cafes in which 
they were tried, were particularly unfavourable, and more 
remarkably putrid than is ufual ; for in the child, who 
died on the eighth day, I applied blifters behind the ears, 
and they had not the leaft appearance of mortification or 
gangrene, even after the child's death. And in a cafe of 
very great danger, which I lately met with, they were cer- 
tainly of great fervice, and very efFeiaually fuppUed the 
place of thofe natural difcharges, by which nature carries 
oflF this difeafe. 

I would recommend their application early in the difeafe, 
from the fame principle that they are applied in inflam- 
matory angina's or pleurifies; to relieve the throat and 
trachea, and, to derive the flow of humours from the inter- 
nal, to the external parts. 

As the cafe to which I refer was a very remarkable one, 
in which the difeafe was attended with fome of the worft 
fymptoms I ever faw, and the method I have been advifing 
was ftridtly purfued, and attended vnth fuccefs, I cannot 
help confidering this fuccefs to be in fome meafure a proof 
of the propriety of the treatment, and for that reaibn (hall 
here infert the cafe at large. 

The patient was a child of about two years and a half 
old, who had complained for about a week of a fore throat 
and hoarfenefs. The day before I faw her fhe had fome 
difficulty of breathing, which on that day was greatly in-» 
crcafed, and exadly refembled the breathing of the children 
whofe cafes I have before related, when moft ftrangulated. 
Upon examining her throat I found the tonfils fwelled, 
inflamed, and covered with floughs of a yellowifh colour. 
Her breath was not in the leaft offenfive; her pulfe was 
fmall and fluttering, and her fkin pale and clammy. Two 
very large blifters were immediately applied, one behind 
each ear, fo as to meet at her throat* She took four grains 
of calomel, with a quarter of a grain of opium^ and was 
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dire^^ed to drink a decodion of ferpentar : virg : difgutfed 
>yith old metb^lin, as a common drink; and as her fkin 
was pale and clammy^ Qxt had a clyfter of one drachm of 
cort. peruv. and ten grains of ferpent. virgin, in milk, ta 
be adminiftered every fix or eight hours ; but of thcfe fhe 
received but one that night ; and as we found fhe did not 
retain them, they were foon diicontinued ; rwr could (he 
be prevailed on to drink but very little of the decofkion. 

1 faw her feveral times during the firft day^ and fhe ap- 
peared worfe at each time; About eight that evening fhe 
had fomething like a fit^ and, at nine the ftrangulation in 
her breathing was much increafed; her pulfe was funk; 
her countenance changed; her nofe appeared to be pinched 
up; her eyes were fixed and glaffy ;, a blue ring was ob- 
fervable about her mouth, and fhe was comatous. I left^ 
her, expeding fhe would foon die. Her blifbrs had been 
drefTed a little before; had rifen well; and difirharged free- 
ly; and, within two or three hours, as I was informed by the 
watches who fat up with her, fhe feemed to revive. The 
next morning 1 was greatly furprifed, not only to find het 
living, but in a fitting pofiure, eating her breakfaft, with 
little or no difficulty of breathing, having her natural coun- 
tenance returned, with fome colour in her cheeks, and her 
pulfe rather rifen. At twelve o'clock however her breath- 
ing grew more difficulty and though not fo flrangulated as 
the day before, was very quick and uneafy. From this^ 
time for five days fhe remained in a very dangerous fitu- 
ation, and gave but little reafon to expedl her recovery .^ 
Her breathing continued quick and laborious, and her 
voice was almofl entirely gone; her pulfe was quick and 
low; fhe fweated profufely, particularly at nights, and 
conftantly lay in her bed in a comatous fituation, given 
however diflinft anfwers when fpoken ta I could difico- 
ver nothing difagreeable in her breath, though fometimes 
what fhe brought up was a little ofFenfive. During this 
time, and for many days after, the blifters difcharged con- 
fiderably, and the matter of the difcharge was fo fharp and 
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corrofive as to inflame and erode the (kin almoft from the 
chin to the fterum. She conftantly took twice a day three 
grains of calomel; and, except the firftdofe, without opi« 
um, until fhe had taken upwards of thirty grains; and 
continued the ufe of the decodion of ferpentar : In as large 
quantities as (he could be prevailed on to take it. On the 
feventh day from the time I firft faw her, (he began to 
cough a good deal, with which (he expedorated pretty 
freely, and brought up fome very tough mucus« She 
breathed more freely, opened her eyes and looked about 
with fome fprightlinefs, and drank a glafs or two of wine. 
From this time (he gradually grew better, and by the fif- 
teenth day from the time I faw her, all her fymptoms had 
left her, except great weaknefs, and fo remarkable a hoar- 
fenefs, or rather lofs of voice, that it was with great dif- 
ficulty (he could be heard; and a peculiar fenfibility of 
the larynx with regard to fluids, fo that the moment (he 
attempted to drink (he fell into a fit of coughing, although 
(he could fwallow folid food without difficulty. This 
however foon left her, but her weaknefs and lownefs of 
voice continued, a much longer time, fo that in two months 
(he could hardly walk alone, or fpeak in a tone above a 
whifpen 

When ulcers appear behind the ears, or in diflFerent 
parts of the body, they require a particular treatment ; 
thedifcharge (hould be encouraged by frequently wa(hiQg 
them with warm milk and water, and poultices of bread 
and milk be applied to them; but greafy applications al- 
ways do harm, as they check the difcharge : Nor will they 
bear digcftives. I was in (bme cafes, however, after the 
difcharge had continued for a great length of time, oblig- 
ged to check it, with a very weak fohition of vitriol, alb. 
which I found anfwered this intention well; nor did I ever 
obferve any ill effeds from it : But I always ufed it with 
great caution, and never ventured on it, until I had cor- 
^ reded the general virus of the difeafe, by a previous u(^ 
of mercurials. In refped to gargles, I would entirely fole 
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low Dr. FothergilPs advice. Fomei^tatione applied to the 
bread, and fumigations with the fleams of fome mild aro* 
matic herbs, and warm vinegar, not ovXj give eafe, but 
fcrve, in fome meafure, to attenuate the mucus in the tra- 
chea; and by gently ftimulating the lungs^ raife a flight 
cough, and promote the expectoration. The treatment of 
any accidental fymptoms, after endeavouring taform a juft 
idea of the difeafe, muft be left to the difcretion of the 
phyfician. 

Such are the fentiments^ which, from an attentive ob* 
fervation of the fymptoms, and progrefs of this difeafe, 1 
have entertained of its nature,i and moft proper treatment, 
which nothing, but a real defire of contributing to the 
ftockof medical fa^s, has induced me to offer to the no- 
tice of the public j thefe being the only foundation of a 
certain and rational practice ; and I can anfwer for the 
fidelity and candor with which. I have related,, what are 
here perferved. 



Substance of fome Papers that could not be inferted in 
their proper Place.^ 

Thefollowing account of an Aurora Borcalis ti;/j/ r^r^iWrf 
from a Correfpondeni^ xU Lancqftery in. Pe$mfjlvama^ wz. . 

••T^H AT about half an hour after feven in tKe evening 
Jt of January j, 1769, there was feen at that place, 
a bright crepufculum, rififng out of the North; vrhich in 
about a quarter of an hour extended itfelf from N. E. to 
N. W. — ^The upper part was deeply notched, and rofe in 
one place ta the height of near 4o?.^above the horizon. 

*^ At three quarters after eighty it was fo light in the 
Northern heroifphere, that a^perfon, who felt no decay or 
infirmity of eye-fight, mig^teafily have read a book print* 
in Double Pica Roman. 

** At nine o^lock, five columns or pyramids, of a very • 
vivid red, rofe perpendicular to the horizon) in the N. W^. 

—They. 
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40^ HORIZONTAL W I N D-M I L L, 

— ^They were unequal in their heights : For, whilft two of 
them rofe almoft to the zenith, others did not exceed 45^ 
They changed colours alternately from a fiery red to a 
purple; from that to a yellow ; from yellow to a flame co- 
lour; and then to red again, Thefe changes were fo fud- 
den and quick that they afFefted the fenfe fo ftrongly as to 
raife horror. 

" At a quarter after nine, the columns changed their 
perpendicular pofition to an oblique one, and immediately 
began to move towards the Weft. They foon blended to- 
gether, and formed a dirty red Iky, tinged with yellow. 

" N. B. There were no ftreamers, corrufeations, tre- 
mulous or dancing motions, as are common to fuch phae- 
nomena. This was a quiet one, except that it changed 
colours, and moved towards the Weft, as already defcribed. 

" During the appearance the air was uncommonly fe- 
vere and chilling; and, though the Heavens were ferene 
and befpangled with ftars, the atmofphere felt damp and 
heavy. 

" A little, befpre ten o'clock, the whole funk below our 
horizon and difappeared." 



Mr. Thomas Gilpin bath prefcnted a model of a Horizontal 
Wind-mill ; and ^writes to the Society as follows, 

THAT to obviate the difficulty of turning the houfe, 
or frame, of common wind-mills to the wind, he 
had contrived a model of a horizontal wind-mill, which 
he had fixed to three pumps, as he apprehended the chief 
ufe of fuch a mill would be the applying it to raife water 
out of mines and quarries, and likewife out of wells, or 
brooks for watering meadows^ H'e thinks alfo it might be 
further applied to anfwer the various ufes of other wind- 
mills, without the inconvenience in turning or fliifting 
them as the winds fhift, 

." The 
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" The model is three pumps ered, in a triangular po- 
fition; in the center is a crank ered: in a ftep, and fteddied 
by a neck in a frame, from the ears of the pumps; on the 
top of the crank are eight arms, and at the ends of each 
is a fail which alternately draws with the wind, and folds 
againft it, which gives a powerful motion to the crank, 
which, by a handle to each pump, works them in a regular 
fucceflion." ... ^,., . 

Mr. John Jones, of Indian Rmer^ Worcejler Count y^ Ma-- 
rylandy gmes the foltoiving account of a Species of Grape 
., Vines ivhich he hadJifco^ered^ different from all others 
n: he had e'uerfeen. "^-^f. • 4?*^rfj^' 

nn HE bark (he fays,) is of a grey colour, very fmooth, 
^ and the wood of a firm texture. They delight in a 
high fandy foil; but will thrive very well in the Cyprus 
fwamps. The leaf is very much like that of the Englifh 
grape vine, fuch as is propagated in the gardens near Phi-- 
ladelphia for table ufe. 

" The grape is much larger than the Englifh, of an oval 
fhape, and, when quite ripe, is black, adorned with a 
number of pale red fpecks, which, on handling, rub off. . 
The pulp is a little like the Fox-grape; but in tafte more 
delicious. Thefe grapes are ripe in Od:ober, and yield an ^ 
incredible quantity of juice, which, with proper manage-- 
ment, he doubts not, would make a valuable wine. 

" He employed a perfon to gather about three buftiels' 
and one peck of them when ripe, and immediately had- 
them prefled ; which, to his furprize, yielded twelve gallons - 
of pure juice, though a good quantity muft have been loft, 
in the preffing. 

" In about twelve hours after putting the juice in a keg,, 

it began to ferment, and he fufFered it to go on till it got 

to be fo violent, that it might be heard all over a large^ 

room. It continued in that ftate for three days. He then . 

VoL.L F3 checked - 
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407 Species or VINE GRAPES. 

checked it, fearing it might turn acid, thought he fays, he 
was afterwards convinced that if he had fuffercd it tofer* 
ment as long again, it would have feparated the vinous 
parts from the flefhy, and given greater finenefs to the 
liquor. 

^^ After this it was racked off, and before cold weather 
buried in the garden, the top about fix inches under 
ground ; where having continued till the fummer follow-- 
ing, he could not difcover that it had in the lead altered, 
either in tafte or colour. He obferves farther that, after 
eating a quantity of them, or drinking the juice, they leave 
an a(lringency> as claret is apt to do» 

** There is an immenfe quantity of thefe vines growing 
on the beach, open to the fea; and they are alfo found in 
great plenty upon the ridges, and in the fwamps. Since 
their difcovery he has tranfplanted a number of them into 
his vineyard, from which, in a year or two more, he ex- 
peds to make a wine much better thah is commonly im-- 
ported.^' 



END cxr TH« FIRST VOLUME^ 
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